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JtU}graphical Memoir of the hUe Henrv Kuiil, M. P. Doctor 
of Natural History^ <S*r. cS-f. * 

H KxiiY KiliiL was born at Hanaii, on the 17ih September 
1797. Ill's father, John Henry Kiilil, was president of the pro- 
vincial court of judictature, an office wliich he still continues to 
discharge. His mother, Maria Judidi Walthcr, who died at an 
advanced age, was the daughter of Frederick William Walthcr, 
who w as Councillor of State at Hanover, 

Kiihl, w’ho was by nature endow^ed with an excellent genius, 
was, from his earliest years, so fond of the study of natural his- 
t(»rv, that he usually devoted to it all his spare hours after the 
ordinary labours of the scJiool had been performed. He hap- 
pened to be born at a time and in a country which were parti- 
cularljf favourable to the cu^ivation of his genius ; for no one 
will deny that the discoveries, by which many parts of natural 
^listory have of late ^ears been elucidated, are in no small de- 
gree to be attributed to the naturalists on the Maync. 

In* the numlScr of these w'ere many friends of his father, such 
as Leisler, Meyer, Ga?rtner, anck^e Leonhard. The two for- * 
nier introduceci him to the study of ^geology, Gaertner to jjliat of 
botany, while Leonhard taught hiin^that of mineralogy in ge- 
neral. But he was especially indebted to the care of Leisler, 

* Prepared from the Memoirs of the Academia Csesniea of LeopoldinoXarolinsc. * 

APRIL — .lULY 18S6. 
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^ Biographical Memoir of the laic Henry Kiihl. 

wko, being without children liiinself, and knowing Kiihl to l)t' 
vtfry fond of the study of natural history, and })osscsscdof great 
talents, took liim into his society, which proved of the gi’eatest 
advantage to him. For Leisler w'as president of the association 
which had been, formed at Hanau not long l)eforo,’ for the sale 
and exciiange of objects of natural history, and an opportunity 
was tlius afforded liim of luindling and examining these objects. 
He liimself collected new sjK^cimens for tJie inuseuni in the sur- 
rounding country, and transniittiHl them in a sufficiently finisluxl 
condition ; and besides, freeii his frieiul of much of the labour 
to which his literary connections subjected him. He met him 
daily at those hunting excursions which proveil of so much be- 
nefit to the omithology of Europe, accompanied him on these 
expeditions, and, in short, was conducted by him into the only 
path by which the assiduous investigator of nature c.aii be led to 
acquire a true knowledge of the objec:ts of his pursuit. "J'lit' 
consequence was, that Kiihl, while yet a boy, was much better 
acquainted with these objects than often falls to the lot of* peo- 
ple considerably advanced in years. In this iniinner he olitain- 
ed a much more complete knowledge of the natural productions 
of the country of Hanau than could have been expected at his 
early age ; and, at the same time, so improved the natural acu- 
men of his mind, that he afterwards detected, in other parts oi' 
the earth, objects which had cludwl the observation of many na- 
turalists. 

Without fJIowing their proper weight to these circumstan- 
ces, it will scarcely be credited that Kiihl, when only nineteeI^ 
years of age, had alreatl y gone ovar the whole range of minera- 
logy under the instruction of I.,e()nhard, examined a great num- 
ber of the^jilants growing in Wetteravia, with the assistance of 
Gartner, 'and acquired a knowledge of all the quadrupeds, birds 
and fishes, of the middle parts of Europe. Besides, at this age, 
he published, in the Wette^giwen Annalen, vol. iv., a paper on 
the bgts of Germany, in which several species were described for 
the first time by himself/ After Leisler'^s death, which hap- 
penfnl on the 18th November 1813, he undertook the chai'ge of 
the zoological department of the institution mentioned above, for 
the sale and exchange of natural curiosities. Nor were his 
Sdenfftfe* pursuits interrupted by the accession of these new' 
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hours; for although he managed nearly the whole business 
himself, he so assiduously cultivated them as to be taken notite 
of by the most illustrious naturalists of om time. 

After having undergone the usual preparatory exercises in 
the l^atin school of Hanaii, he determined to proceed to the Uni- 
versity of Heidelberg, with the design^ of devoting his M^hole 
life to 4the study of natural history, and tlie resolution of pa- 
tiently submitting to all the inconvcjiiences which, from the 
want of suiiicient pecuniary resources, he foresaw could not be 
avoided, in the pursuit of this science. On this occasion he 
writes in the following manner to his friend Tlojes : “ What li- 
terary profession 1 shall follow, I do not know. This I know, 
however, that, without the study of natural history, I cannot 
live. I therefore wish, with all my heart, that whatever situa- 
tion I may have in future, it may leave for me a few by-hours, 
in which I may indulge in those inve.stigations which are of all 
others the most agrec'ablc to me. I do not seem to have l)Cen 
born fm* the study of law, which some recommend to me to fol- 
low ; and so 1 injagine my Ix'st plan will be to study medicine. 
But I should gladly renounce this also, the moment an op)X)r- 
tunity might occur, that I might give myself wholly u}) to na- 
tural history. But if this do not happen, I shall accommodate 
myself to circumstances, and study medicine, for physicians are 
required all the world over ; and when my studies arc finished, 

1 sliall endeavour, if |K)ssible, to get out to America, or where- 
cver fortune may lead.” 

He, therefore, in the month of Sej)tembcr 1816, had made 
up his*mind to gcj to Heidelberg, when Theodore Van Swin- 
deren, one of the Groningen professors, becoming acquainted 
with him, prevailed* upon him to follow him to Groningen. 
This arrangement was fortunate for Kiilil ; for although his ge- 
nius and assiduity would have led him to eminence, indepen- 
dently of Swinderen, yet this ol^ect could only ha^e been at- * 
tained by a loiTger way, and after ;s}\ivh time. For with wliat 
cUfliculties would he have had to strii^gle, and how many sour- 
ces which Holland disclosed w^ould have been lost to him But 
here, under an entirely different sky, — tlie midst of other 
plants and other animals, — ^in the vicinity of the sea, which he 
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^ heal long \vished to behold, and access furnished to the rich coU 
l^ions of Holland, — ^lie daily saw new objects to excite afresh 
his thirst alter knowledge. In short, he there found opportu- 
nities of improvement which few other places could better afibrd. 

Difficulties, however, occurred, which presented obstacles to 
his departure for Holland ; but these w^ere removed by the kind- 
ness of SwTnderen, who felt niuib interested in him, and^ more- 
over, w^as influenced by the hope* that he would prove an ho- 
nour to the university of which he himself was a meml)er. At 
the end of September 1816, Kiihi arrived at Groningen, and 
from this time they pursued their studies together. It happened 
that Swinderen had then commenced his lectures on Natural His- 
tory, which being on a larger scale, usually occupied four years 
in continuance, whereas his ordinary lectures wx*rc iiiiished within 
a year. Klihl, therefore, was admitted into the number of his 
hearers ; nor was he inertly a hearer, but also an assistant. 
This year, although he attended De la Faille and Uakker on na- 
tural philoso])hy and anatomy, he was chiefly occupied in the 
study of natural history, confining liiinself to the mammalia, 
and making choice of a more precise method in treating these dif- 
ferent subjects, than is usually foUowcd. With regaid to Swin- 
deren's lectures on quadrupeds, this is sufficiently attested by 
his prize essay, in which he very ingeniously explained the gra- 
<lual manner in wliich the animals of this class pass into each 
other. There needs be little wonder, then, if he gained tlu' 
gold medal. 

Previous to 1816, the year in which he came to Groningen, 
the zoological knowledge which he*had acquired, included only 
indigenous animals, as he had seen but very few exotic one^. 
On this account, however accurately he*knew indigenous ani- 
mals, and their mode of living, he yet wanted some gene^^al pro- 
spectus, without which there can be no order in the 'study. He, 
therefore,,firstof all read Illiger's Prodromus, which Swinderen 
followed in his lectures oij, quadrupeds and birAs. But he did 

^ not confine himself to mok'ely reading it, but at the same tiipe 
diligently compared each description with the object itself in the 
museum. In this manner, during the first period of his resi- 
dence here, he passed five days of the week ; but on Saturday 
hf nl^c an excursion to this or that village along the coast, m 
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«rdcr to collwt fishes or birds. On the winter holidays of this 
year he made journeys to Amsterdam, Harlem, and Leyden, In 
which he visited Teniininck, as well as the elder Voigtius, who 
sold him many natural objects, among which were several tliat 
he had never seen before. He also met with other learned men, 
such as Brugmans, the Leyden professoi:, Van Marum, a medi- 
cal praetitioner at Harlem, and others. He also stayed several 
days in the town of Lisste, with Tomininck, in order to collect 
the animals of that district, and dissect them. 

During the Whitsuntide vacation, he made an excursion to 
the island of llottus, where he not only obtained many natural 
objects, but also made an agreement with the keeper of the island, 
that he should transmit to him whatever might chance to be cast 
ashore upon it. The consequence of these journeys was an a« 
bundant supply to almost all the collections in Germany of seals 
and rare marine birds. 

When be had returned home during the summer vacation of 
1817, be acquired a knowledge of many expensive works in the 
library of the Society of Wetterau, and, during the same vaca- 
tion, he made a trip from Hanau to Heidelberg, where he met 
with Tiedemann, a very accomplished and learned m/?n, who fa- 
voured him with useful advice regarding his studies, and pre- 
sented him with some of his celebrated works. By this time he 
bad acquired so eminent a name in liis own country, that he was 
elected a member of the Natural History Society at Marburg, as 
well as of that which has been instituted at Hanau, under the 
name of the Wetterau S<x;iety, for promoting the study of every 
department of Natural Hfstory. And, in the end of the follow, 
ing year, on the 20th December 1818, be was made a member 
of the Academia Osesarea Leopoldino-Carolinae, under the name 
of Johpson. ^ 

‘ On the 12th August he passed the Rhine, accompanied with a 
large party, in which w^re Leonhard and his family, ^d return- 
etl to Groningen, by Newied, Duisburg, Utrecht, Leyden and 
.Amsterdam. At Newied he was intmluced to Prince Maximi- 
lian, lately returned from his journey through Brazil, whd re- 
ceived him very graciously- In the same manner he was re^^ 
ceived at Utrecht by Professor Freiiner. Passing through Dey-^ 
c\cn he so gained upon llic regard of Brugmans^ that after he 
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NliaU taken him through the public museum, and shewn him llic 
c^lection ^of natural objects which he possessed, as well as his 
splendid library, he frankly offered him twice the salary which he 
had at Groningen, if he would remain at Leyden. What an in- 
ducement to a young man, inflamed with the desire of know- 
ledge ! The double salary was less an object of importance with 
him ; but how great the difference between the Leyden liluseum 
and that at Groningen, between the Leyden apparatus and 
that which the Groningen University at that time possessed ! be- 
tween Briigman''s library and the one at Groningen ! How great, 
the conflict between the love of knowledge, and the desire of dis- 
charging his duty ! But duty prevailed : “lam too much bound 
to Swinderen,^ lie replied, “to remain with any other than him, 
during my stay in Holland.’' So, in the beginning of September, 
he retunicd to Swinderen, like a new gift. He received a gold 
medal from the faculty of Groningen as the reward of his indus- 
try, and was admitted by the Physical and Chemical Society in- 
to the number of its members. 

In the sc^oond year which he spent at Groningen, he attended 
the lectures of Driessen on Chemistry and Botany ; of Bakker 
and Wilkens on vegetable and human anatomy and physiology ; 
of Swinderen on the Natural History of Birds, and in this de- 
partment, of which he was particularly fond, and which he had 
already assiduously cultivated, he was frequently not merely a 
hearer, but also an assistant, as Swinderen himself testifies. Be- 
sides, he turned his attenUon to the history of exotic plants 
and animals, as well as to comparative anatomy ; while at the 
same time he dissected and diligentty described the whole of the 
indigenous birds and fishes, and defined the coloured figures of 
birds published by Buflbn *. The discoveries which he made 
in dissecting the various kinds of animals, werp afterwards pu- 
blished in the second volume of “ Additamenta.” 

During the long vacation of 1818, he blade a journey on foot 
through Germany with his friend Van Hasselt. ^They left Gro- 
ningen bn the last of June, and already on the third day after 
their departure had reached Bremen, thirty-six hours’ journey 

^ • Buft'onii ct Daubcnlonii Figurarutn Avium coloialwum nomina hyslcmatic^ 
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distant from the city of Groningen, where they were kindlyre- 
c*eived by Albers, Treviranus and Mertens. In the museum^f 
this city, there was a remarkably good zoolcgical collection, and 
Albers's private cabinet was well stored, particularly in compa> 
rative anatomy, Kiihl took notes of every thing that he saw. 
From Bremen they went to Brunswick ^by Celia, and there they 
Tisited the Duke's collection, which is very rich in preparations 
of amphibia, both anatomical and osteological, while it is at the 
same time well supplied with birds. From thence they set out 
without delay for Berlin, where they arrived on the 2d or Sd 
of J uly. 

Immediately after their arrival, they visited Lichtenstein, 
whom, having known two years before, they found a very ac- 
complished man, as well as a very learned zoologist. He 
treated jis,” says Kiilil, in a letter to Swinderen, “ as if we had 
been his own cluldren ; and whenever we visited the Royal Mu- 
seum, or Lichtenstein's own library, we cx>mmonly supped at 
his house." 

In this manner they spent some weeks in Berlin, applying to 
their studies with the utmost diligence ; and the last days of 
their stay were further improved to them by the arrival of the 
celebrated Temminck. From thence tliey proceeded to Halle, 
where they met Professor Nitzsch, and other naturalists ; to 
Leipsig, Dresden, and into German Switzerland, and, lastly, to 
Jena, being every where received in a friendly manner. 

Kiihl also paid a visit to Nauinann upon this journey, and 
the respect which he had liefore entertained for this celebrated 
ornithologist, was by no means diminished by his personal ac- 
<]uaintance with him. As the time allotted for their excursion 
was now drawing to an end, they spent the remainder of the 
vaca^on in the house of Kiilil's father, making a short journey 
’ to Heidell/erg, where Tiedemann gave tliem very useful advice, 
with regard to the majincr in which comparative ana|omy should* 
he treated. * ^ 

« From thence they returned to Gnoningen, on the 21st of Sep- 
tember. .In this year Swinderen read his fuller lectures 6xi the 
cold-blooded animals, and tlic three great divisions of the inve^ 
tebrata, in which he very ingenuously confesses that he was not 
^ less studiously assisted by Kiihl in respect to mental ihwi 
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^ in* manual labour. As an example of his industry and profit 
dtency in this department, we may mention that he described 
the Kobelian Collection of Insects, which was purchased at this 
time, in such a maimer as few collections in Europe have been 
described. 

It is also due to him to state, that he gave excellent defini- 
tions of most of the amphibia depicted in Seba’^s Thesauivis, by 
which means Swinderen*’s copy is rendered of the greatest va- 
lue ; and Svinderen further states, that, at the request of seve- 
ral of the most eminent naturalists, he desc^ribed many things 
relating to this explanation of Seba^s plates, and transmitted 
them to them ; and* it would he of advantage to science, as well 
as creditable to our author, that this work Avere published, since 
the Index to Buffbn and Daubenton is already before the pulj- 
lic. But it is a matter of much regret, that Kiihl never com- 
pleted the plan which he had entered upon, of defining the whole 
of Seba‘’s Avork ; from doing Avhich, as well as from comp)sing 
many other excellent works, he Avas preventeii by his journey 
to India, and ultimately by his premature and much lamented 
death. 

We have thus come to another and very important j)eriod of 
his life;, to the time Avhen he prepared for his journey to India ; 
which happened in the following manner. 

Having gone, in his accustomed manner, during the short va- 
cation of the Christmas season, to Holland, in order to inspect 
die specimens of objects, with which he was only acquainted by 
means of descriptions, on account of the limited nature of the 
collections at home, he betook himseK* to Temminck, at Amster- 
dam, with the vieAv of defining, along Ainth him, the collection ^ 
of fishes which he had either brought home himself in the pre- 
ceding summer, or had received, from the Mediterranean, ^nd 
being requested by this celebrated naturalist to undertake along 
mth him die^description of his splendid ornithological collection, 
he und^todc a selection of the Index published bj^ Latham, as 
a prodremus of his General S3mopsis of Ornithology, a work of „ 

' miidh' labour ; by which Kiihl, Avith the guidance if Temminck, 
and the use of his admirable library, indeed made remarkable 
progress in the knowledge of exotic species, but which, being 
♦dAcient in the lately discovered >pecics, has yielded to the ' 
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BUmclm cohries^ which are now published by Temminck and 
Laugier. . 

While Kuhl was thus occupied at Amsterdam, Swindercn 
received a letter at Gronjngen, by wluch intimation was given 
of his being appointed to undertake a journey at the public ex- 
jience. A letter was also transmitted to Kiihl himself, by the 
King'i minister and counsellor for public institutions of teach- 
ing works of art, and the colonies, to the fallowing effect: 
That his Majesty, from what had been reported to him of his 
knowledge in the various departments of natural history, his 
love of science, and the ardent desire wliich he possessed for the 
extension of knowledge, had selected him, as a young man, who 
might be sent with advantage to one or more of the colonies be- 
longing to the state, in order to lay before the learned of his 
own country, and of Europe in general, the still hidden treasures 
which nature liad so largely bestowed upon them. 

Nearly at the same time, the minister, dunking it absolutely 
necessary, in order to insure the success of the undertaking, that 
Klihl, before setting out, should be well acquainted with the 
full jirogress wliich science has made in Europe, persuaded the 
king to order him to proceed to London and Paris, at the pub- 
lic cxpence. This intelligence producetl the most lively emo- 
tions in the mind of Kiihl, and, in a letter to Swinderen on this 
cx:casion, he writes as follows : — ‘‘ I was so agitated by the mes- 
sage, that I did not know what to do for joy. Much, indeed, 
am I indebted to you and Temminck, nor shall I ever forget 
the many good oilices which you have performed to me. It was 
always, indeed, my firm rosolution to devote myself entirely to 
science, but with how many impediments should I have had to 
struggle, hod I notf lieen so fortunate as to become acquainted 
with^you. My residence at Groningen was among the most 
agreeable ^enras of my life, and will always remain so ; nor 
shall I ever forget the happy days in which I there commenced 
my studies.*” • ^ 

On the 3d of April, he set out,» accompanied by Temminck 
• and Lichtenstein, for London, where he was kindly receiyed by* 
all the learned. Almost all of them presented him with speci- 
mens, or at least gave him free access to their collections, thJt ^ 
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li& might have an opportunity of drawing or describing wliat- 
'ever he deemed of importance. He there entered minutely into 
the study bf the mammalia, birds and amphibia of New Holland, 
the description of the natural history pf which, having already 
collected much with regard to it at Berlin and Amsterdam, he 
had in view to finish the following winter at Paris. He found 
a great abundance of these animals in London, as the L^mean 
Society was in possession of a very extensive collection from 
New Holland, wliich had not previously been described. In the 
course of a few days he described and arranged £00 of these 
animals. He also found much useful matter for his mono- 
graphs on tlie genera Falco and Psittaems (tlie former of wdiicli, 
however, has not been piiblisht^i) ; and acquired a knowledge 
of all tlie objects which had been brought home by the last po- 
lar expedition. — The Banksian Library, wliich contains an im- 
mense collection of books on natural history, being open to all 
who pnifess that science, was visited by him between the hours 
of ten and four ; and, among the sketches made by Forster and 
Sir Joseph Banks himself, he found many things of great im- 
portance. In this library he also began the compilation of an 
Indian Fauna, which he intended to make use of in the colonies 
which he was about to visit. — ^Access lieing given him to Bul- 
lock's Museum, which was then projKised for sale, from ten to 
five, he attended during these hours, to acquire a knowledge of 
the specimens in that great collection, and describe and name 
what w^as new. Witli regard to mammalia, this museum pos- 
sessed few that were not previously known ; but of birds he de- 
scribed upwwds of 100 new species, cand corrected the descrip- 
tions of a great many more. — He experienced much kindness 
from Mr Aytoii, the manager of the botanibal garden of Kew ; 
and also met with Decandolle, who A«as then consulting thejier- 
baria of Smith and Brown for his great work. In the* Banksian 
Museum he liecame acquainted with a gentleman, who having 
commanded the Britisli army in America, had tliefe collected a 
great store of zoological subjects ; and this acquaintance turned 
' but of much importance to him with regard to the object of his 
journey, for this gentleman ivas enabled, from his own experi- 
ence, to fiimish our traveller with circumstantial directions in 
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respect to the mode of travelling in hot countries, and wa»of 
much assistance to him in procuring the articles necessary .fijf 
his journey. 

Before leaving England, Kuhl made an excursion, along with 
Laugier and a Breslau student, through the south of England, 
visiting Oxford, Windsor, Bath, Bristol, Severn, Southampton, 
tlie I^le'of Wight, and Plymouth. Wherever heTcame to the 
sea, he collected natural objects ; and many beautiful shells, both 
terrestrial and aquatic, were given by him to the Groningen 
Museum, as a memorial of his journey. 

During the short time which he spent in Holland, an ho- 
nour was conferred upon him which is seldom ^ven to stu- 
dents, he having been promoted to the degree of Master of Phi- 
losophy and Doctor of Natural History, on the 6Ch Ai^ust ; os 
an acknowledgment for which, he presented to the l^seum of 
the University four new genera of birds of the rarest kind, Po- 
zoporiis, Melliphaga, Menura and Aptenodytes. 

In the beginning of September, accompanied with his friend 
Cremersius, whose loss we have now also to deplore, and with 
Van Hasselt, he retunicd by Brussels, Naumur, (where he 
met with Professor Galdius), AixJa-Chape}le and Newied, 
(where he consulted Prince Maximilian with regard to his in- 
tended journey) to Hanau, where he remained with his father 
for some time, while his friends Cremersius and Van Hasselt 
made an excursion through Switzerland. 

In the beginning of November he left his father and went to 
Strasburg, in order to meet his friends there according to pro- 
mise, and continue his journey with them to Paris. The end 
which he had in view, in undertaking this journey, was to study 
the invertebrate aifimals a second time, under the direction of 
Cu\ier and Lamarck ; to examine the herbarium made a short 
timebeforo in Java by Leschenault, and hitherto knowm to few ; 
but, above all, by making use of the rich collection of amphiblii 
in Paris, to*bring more quickly to a conclusion the i^'stcm of 
amphibia which he had been busied in for two years back. 

Besides, as he had seen all the collections in Berlin and Lou- 
don, he was anxious to inspect- those which yet remained in 
abundance in Paris. For which purp)sc*, KTihl and Van I^s- 
sclt having taken lo<l{^ings near the museum of Natural History .• 
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spent almost the whole da} there, in examining all the genera 
df invertebrate animals which they found. At the same time, 
they read in the evenings at home the works of Cuvier and Sa- 
vigny, on the anatomy of these animals, and received various ob- 
jects for examination from the former ; and, besides, Kuhl oc* 
cupied those hours in which Van Hasselt and Cremersius at- 
tended the tnedical lectures and hospital^ chiefly in collecting 
materials for his work on amphibia, birds, and other animals. 

The distinguished Cuvier also, had a literary party on the 
Saturday evenings, to which all the learned men residing in 
Paris were usually invited, and Kiihl and Van Hasselt were 
constantly invited to attend. These were also allowed free ac- 
cess to Cuvier'’s library, and were permitted to work in the same 
apartment with him ; while orders were at the same time given 
to the dififerent keepers of the museum, to open all the cases to 
them when required. 

But, without doubt, among so many illustrious men, he was 
most disposed to pay the tribute of admiration and esteem to the 
celebrated Humboldt, a man c*(]ual1y noted for his benevolence, 
learning and prudence. Humboldt procured for Kiihl and his 
friend free aeqess to the Boyal Institute, by which they were al- 
lowed to attend the sittings and make use of the library ; be- 
sides, he very kindly offered Kiihl the use of liis own library, 
and did not think him unwwthy of being admitted among the 
number of his particular friends. During his residence at Paris, 
Kiihl completed his monograph on the genus Psittacus, which 
was printed in the tenth volume of the Transactions of the Leo- 
poldine Society. « 

'Leaving Paris on the 26th February 1820, he returned straight 
to Hanau, where he laboured with indefatigable diligence in cor- 
recting his manuscripts, so as to be able, soon after, to send to the 
press, his first volume of Additamenta ad Zoologianf et Ana- 
tomiam Comparatam.” After reducing all these to order, he 
took leave of fiis father and family, and procceded'^o Amster- 
dam, m order to make preparations for his journey ; this done, 
i he went to Groningen for the last time, and after staying there 
one day, bade adieu to his friends. On the 10th July 1820, 
(hc^ship in which he embarked, cximmanded by Breukemeyer, 
sailkl from the Texcl. 
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When in the Channel, they examined various species, of 
flexile polypi, and dissected different Ashes iivhich do not oo^ 
cur on the coasts of Holland. They noticed a new genus of 
the family of corallines, and found abundant matter for inves. 
tigation in the numerous species of flustrm and fuel \vhich oc- 
curred. Among other remarkable Ashes they dissected the fol- 
io v;ing: Scomber Scomber. Conger Conger, andkRaja oxy- 
ryncha. In the Bay of Biscay, the weather was so bod that 
they could not collect any tiling. In the Spanish sea they 
caught the Arst Salp(e, and among them several new spedes, as 
well as a genus allied to these, to which they gave the name of 
Selenosoma. 

On the 18th July they anchored at Madeira; and, although 
Ave days only were allowed for their slay on this island, they 
examined much of its natural history. They were kindly re- 
ceived by the Pinglish Governor, and, with his advice and assist- 
ance, were enabled not only to examine the shores, but also to 
penetrate into the interior of the country. This gentleman, 
whom Kiilil happened to meet on his journey, being informed of 
the object of their voyage, requested him and his companions to 
come that same day to his scat, two miles and a-half distant from 
the town, and high alxivc the level of the sea. Having I'ested 
here for some hours, they took their departure, and ascended 
the mountain named Pko Ilufby and found its height according 
to Hasselfs measurement to be 2500 feet. They collected a 
great many plants in these Ave days, the number of which they 
have stated at 224, although this district is not by any means 
considered as fertile in ycgctable productions. Tliey also in- 
quired into the distribution of the plants at different altitudes, 
and looked after the geological structure of the island. In the 
animal kingdom, the principal productions that occurred were 
insects; for 'this country is very deAcient in animals of the 
higher orders. They found no mammalia, but Kuhl discovenid 
a new species of bird, nearly allied to Fringilla* ccelebs. Be- 
sides, they found a great numbet;pf amphibia, but all belonging 
to two species of lizards, as well as many Ashes, but all six ge- 
nera ; nor did they meet with any fresh-w'ater Ashes. 

Leaving Madeira on the Sd August 1820, they entered tlid 
tropical seas, where so many objects often occurred in a sirfgl^ 
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day, that they were overwhelmed by tlieir multiplicity. There 
bccjirred iu particulai* a vast multitude of remarkable and 
partly new mollusca, echinodermata, and entozoa; and there 
they made many important observations, with regard to the 
conformation of various fishes, mollusca, and radiaria. 

On the 9th of Octol)er they made the Cape of Good Hope, 
and tarrying there twelve days, explored the mountains ori«hores 
from the first dawn to late in the evening. They carried with 
them the. skins of various birds prepared for stuffing, and also 
preserved a great number entire for the purpose of making 
skeletons. Tl)ey also prepared skeletons of the Viverra genetta 
and Chrystockhrls capends. Besides, they collected amphibia, 
fishes, molliiscta, crustacra, radiaria, and many species of fuci, 
in Table Bay and Hout Bay. Tlie number of plants which 
they collected at the Cajx?, they had not determined at their 
departure, but they mentioned it as being very great, they 
haring come there in the proper season. They also prepared 
some bundles of bulbous i*oots, and the seeds of about 200 spe- 
cies, for the Botanical Garden at Batavia. But what is par- 
ticularly worthy of remark is, that they examined with great 
care the structure and stratification of Table Mountain, and 
the other hills which surround Table Bay and Hout Bay, con- 
cerning which very erroneous ideas liad been entertained. 

Tlie Great Indian Ocean, not less than the Atlantic, furnisli- 
cd them with ample opjxirtunities of scrutinizing animals hither- 
to but imperfectly known. They discxn?^erod several genera of 
the family of naked mollusca, annularia, and tunicata of La- 
maivk. Bad weather at length forccnl them upon the Cocoa 
Islands, toward the south of Sumatra,-— a group, according to 
their account, entirely composed of niadrcpbres, and perfectly 
similar tex^those fiat islands of the Pacific Ocean, whose origin 
has also by Forster been attributed to madrepores\ ^ 

* On Ojocount of the multitude of riiarp coral rocks, access can 
]i)had to the bay of these islands in fine Weather, and 
witb ^TCiy small vessels. Th^ir origin from corals shooting up 
from file bottom of the sea, is plainly demonstrated, by their 
want of mammalia, amphibia, and land-birds, and the scantiness 

their flora, which was found to exmsist of only four species, 
'••a ^ew grass, an nrtica^ the cocoa-nut-tree {Cocos nvef/era)^ a 
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wood of which covers tlie interior of the island, and the Tourpe^ 
fortia argentea^ which margins the cocoa-wood, with its dark 
green foliage. Innumerable bands of aquatic birds inhabit 
these desert shores, and so fearless were they, that many of 
them were caught by the hands, or killed with sticks. Amid all 
this profusion, liowever, there were but very few different spe- 
cies. ^ * • 

They lirst landed in Java at the Promontory of Banta, and 
after being a short time on shore, returned to their ships, load- 
ed with corals and mollusca. The labours and inconveniences 
of their voyage were amply compensated by the kindness with 
which they were rcc-eived, and the liberality with which they 
^vere tt:eated, by his Excellency the Governor of the Island. 
He permitted them to live at Buitenzorg, in order to become 
more readily accustomed to an Indian climate, from the salu- 
brity of the air in that place. The first four months they pas- 
sed neiu- Buitenzorg without interruption ; for since they daily 
found an abundant supply of new objects for investigation, it 
would have been useless to extend their excursions, and seek at 
a distance wliat they could obtain at hand. Not a day passed 
without their naming, describing, and drawing some new spe- 
cies or genera, or even orders. In tliis manner they prepared 
a Conspectus of the Flora and Fauna of Java, taking care not 
to waste their time in delineating what had already been de- 
scribed by lleinwardts. On which account they made out an 
index of all the drawings which lie had made, inspected his 
Herbarium, and received many of the names which he had im- 
posed. In the course of ^these four months which they occu- 
pied in collecting natural objects, they had done so much, that, 
by the 10th of August, they were able to write home to the mi- 
nister, that their labours regarding some of the objects oi in- 
* vestigation in* this ebuntry were now finislied, and that among 
these might be enumerated the Cheiroptera, Ophidia, Sauriai^ 
Birds, Fishes, and Mollusca.*” At this time they* were .of opi- 
nion, that, with regard to the Biq(;enzorg Fauna, they were as 
vrell acquainted witli the animals of this district, as with thos^ 
of^y country in Europe. Having made this foundation, they 
proposed making a journey to Banta, a less known part of the* 
island, when the cholera made its appearance, and frustrait*d .1 
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this design. On which account they set about occupying the 
following months in ascending the neighl)ou ring mountains, espe- 
ciiAly tliO. summit of the mountain Salak, 4550 feet in height, 
situated above Buitenzorg towards the east, one of whose sum- 
mits had already been ascended by Reinwardt, although a Iiigh- 
er one toward tlie west h^ been left by him, and had conse- 
quently been hitherto \ihattained. They then came upon a 
continuous ridge of mountains, extending northwards toward 
the sea-shoie, and among others ascended the ridge of Muuar. 
After this they visited the three hot saline springs^ situated be- 
tween the villages of Rompin and Warn (which are not marked 
in our common maps), arising from these calcareous hills, which 
seem to have been themselves prcxluced by the deposition of 
calcareous mutter from tJie water, — a process wliich is still daily 
taking place. An entirely diflerent vegetation was found in 
the vicinity of these springs, and as it was probable no person 
hful hitherto examined it, they w^crc highly delighted with it. 
On the 10th August they returned from the mountain Pange- 
rang, 8580 feet in height, forming on one side a continuous 
ridge with the mountain Gede, which they had ascended with 
much labour. Tliese summits, together with that of Salak, 
situated towards the east, were volcanic. In these pretty ele- 
vated and cold regions, they found many retreats of rliinoce- 
roses, and the paths which tlicsc animals had made, afforded 
them considerable facility in ascending the mountains. So great 
was the profusion of natural productions in these higher regions, 
that, notwithstanding their unrcniitted attention and industry, 
they could not manage to describg the whole. ■“ Amidst al- 
most insuperable difficulties, and exhausted with labour, th^y 
at length reached the summit. But after they had got tp their 
huts in the evemng, a violent rain came on, which eoptipued 
for three days, and as nothing could resist its impetuosity^ Apy 
•were miserably affected by the cold, and this the (Spe- 
cially, as th6y had been by this time familiarized to a hot, cli- 
mate.' f" 

‘ Fof the first fourteen days, however, after this , excup^, 
Kuhl enjoyed very good health, op which account th^ [|pp- 
pbsed that he had escaped the^ dmiger, and rather rejoined that 
they had been subjected to it, as they imagined the worst was 
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past, and expected to be safe in future from all attacks of the^ 
climate. But soon after Kiihl became affected by ^disease 
which resisted all treatment, accompanied by inflammation of 
liver to such a degree that his life was in danger. He saw from 
the first that the disease would prove mortal, but he waited the 
approach of death with becoming fortitude. The tranquillity 
of mind which he possessed when in good health,^ writes Van 
Hasselt, his companion, to Swinderen, instead of being dimi- 
nished by sickness, was rather increased. 1 have been astonished 
at the csdmness with which he spoke of his approaching death. 
He even gave me some injunctions about things which he wish- 
ed to be performed before he died. In fact, I am not less an 
admirer of him, now that he is dead, on account of the fortitude 
which he displayed, than I was his friend while alive.'' After 
having laboured four weeks under his disease, he died on the 
14th of September 18^1, not yet twenty-four years of age. 

Kiihl was of an excellent disposition, and the most refined man- 
ners. He was quick of comprehension, acute in discriminating, 
and possessed of a most tenacious memory, — qualities of the ut- 
most importance to the naturalist, especially as the compass of 
science is now so extended, that, without a proper arrangement 
of ideas, and a faithful memory, the various objects cannot fail 
to be confounded. Nor was his manual dexterity less remark- 
able than the acuteness of his intellect ; he could in fact do 
every thing with his hands that he wished ; he stuffed the skins 
of animals, dissected them with great neatness, and drew not 
less beautifully than accurately, so as occasionally to supply the 
place of a painter, on the voyage undertaken to the Island of 
Java, in delineating anatomical subjects. 

To^these qu^ities Ktihl added the greatest industry. VITith 
him every moment of time was employed : when in his room he 
was either reading or exmnining natural objects ; wh^n walking, 
or upon a journey, he was collecting animals, plants, and mine- 
rals, and thinking upon their quffiities and properties. He 
deemed it base to enjoy repose longer than was necessary. * He 
ofteh sat up at his sttidies till midnight ; and when Swinderei^ 
shewed him his bed-room on his arrival, the first thing- he di4 
was to see whether a bell might be hung above his bed, that^hc 

APHIL— JULY 1826. a 
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\VSitch might waken him every morning at four, by pulling at 
tlie doo^ in such a manner,, however, as not to disturb the rest 
of the family. A man possessed of so much genius and assidui- 
ty could not therefore fail to acquire a vast stock of knowledge. 
Nor was his knowledge confined to natural history alone, but 
also extended to poli^cal history, l>oth ancient and modem. 
Ho was also so well versed in geography and all others attain- 
ments requisite in a well educated man, that, even at the time 
when he came to Groningen, the most accomplished student, on 
hearing him converse on general subjects of literature, acknow- 
ledged witli one voice, that, in the course of their studies, they 
had met with no young person equal to him. And to this ge- 
nius and this industry were added an ardent mind, which 
prompted him to great undertakings, a constancy which sus- 
tained his efforts, and a devotion to science which made him 
prefer it to all other objects. 

It has already been ob.^erved, that natural history was his fa- 
vourite pursuit ; and there arc none or at least very few ex- 
amples, in any other department of science, in which so much 
keen investigation is displayed, so many dangers so fearlessly 
confronted, and so many privations bome with fortitude, as we 
see evinced in the character and conduct of the disciples of na- 
ture. 

All these essential good qualities were combined in Kuhl. 
Besides the other virtues with which he was adorned, he pos- 
sessed a remarkable moderation in regard to food. On bis jour- 
neys lie required nothing more to allay hunger and thirst than 
dry bread with water and milk, provided he could at&in the 
object to which all his labours were directed, — ^the extension of 
his knowledge. To accomplish this he left his father, his coun- 
try, and friends ; in its pursuit exposing hhnsell to the dangers 
to ^Uich a long sea voyage, change of climate, untrodden paths, 
savfige mep and wild animals exposed him ; and all thes6 he un- 
derwent without the prospect of any great reward, at least with- 
out the hope that these labours would be repaid by greater ad- 
vantages than his accomplishments and celebrity hadvolrcadyac- 
yjuired for him in Europe. Certain if^s, that it was neither 
^y the hope of riches, the most gtoeral stimulus to exeilibn, nor 
thg honourable and truly royal liberality with which he was 
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equipped for his journey, but by the mere love of natural histo];y, 
that he was actuated,— truly sublime affection, which made 
him spare no labour in collecting new objects of investi^tion. 

When he was last at Hanau, anticipating the difiSculties 
which he had to encounter, he thus wrote to Swinderen : I 
have determined to make a journey to the eastern countries, 
and gq I shall, if there be no other way^ even in thePcapacity of 
a barber.*” Such was the love of Kiihl for his profession. 

But Kiihl had also other properties, which, however becoming 
in his person, were especially adapted for tlie department of 
science on which he had fixed his affections. Besides his other 
virtues, he was distinguished by an ingenuous mind. Truth, 
obedience, modesty, and a grateful remembrance of benefits, were 
among the ornaments of his mind. He willingly accommodated 
himself to the manners of his friends; but, when persuaded 
that he was better acquainted with a scientific subject under dis- 
cussion, he defended his opinion with warmth, although with 
modesty, nor yielded rashly to the determination of others. His 
filial piety, and the affection which he bore to his brothers and 
sisters, were highly exemplary ; and it is to be mentioned to his 
honour, that he would receive nothing from his father, although 
it would gladly have been given him, lest he should diminish 
the ]x>rtions of his brothers and sisters. 

Kuhrs greatest merit was to have embraced the whole com- 
pass of natural history. For when he came to Groningen in 
1816, he already knew a great number of minerals, both oryc- 
tognostically and geologically, the whole of the plants indige- 
nous to the fertile district yf Wetterau, and all the mammalia, 
birds, and fishes of the middle parts of Europe. He chiefly 
studied exotic plants in the Botanical Garden at Groningen, as 
well as in the other gardens which he saw on his jouifi^s ; and 
nnvesflgated tifS foreign vertebrated animals in the Gronu^n 
Museum^ and in those of Berhn, Paris, London, &c., while he • 
prindpally studied the invertebrate animals at Paris. ' I hppe,^ 
says he, in a letter to Swinderen ^d^ile in Java, that when. I 
return to jSurope, I shall not be accused of cultivating on^ * 
partment only of 8cience,,as my aim is not merely to treat those 
parts well of which I was. fondest when at hou^e, but I am alad 
bent upon mastering all the other branches. 

B 2 
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•Another merit of Kulil''s was, that, l)esides Uie study of iia- 
tuj'al history in the more limited sense, he paid attention to ana- 
tomy alSD, and to physiology, or rather biology. Althougl 
the study of physiology was of all others that which he prefer- 
red, he was yet free of a fault into which many naturalists fall, 
who, on account of the main object of their science, which they 
take to be the determination of the general laws of nature, de- 
spise the aids of less elevated but subsidiary studies ; whence 
it necessarily follows, that they always fall short of their object. 
But Eiilil did better ; he set about botli kinds of study with 
equal dihgence, and in this respect is the only naturalist who 
can be compared with Fallas. 

Tiedemann, the celebrated anatomist of Heidelberg, when 
he met with Kuhl on his journey to Paris, said, that “ a more 
accomplished naturalist never l)efbre travelled C And Temminck 
writes tlius to one of his friends, “ Science, by the death of 
Kiilil, has lost another Linnaeus.'^ 

But even these were not Euhrs only merits, but rather the 
beginning and foundation of greater excellence ; for he not only 
knew what others had done, but contributed as long as he lived 
to the improvement of science. Without insisting mueh upon 
his Annotations, not yet published, his Fauna of New Holland 
and India, or Ins Monograph on the genus Falco, besides the 
discoverieb w’hich he made in Java, and which, as they have not 
yet been made public, cannot t>c judged of, we sliall confine our- 
selves here to the advantages which he has conferred upon science 
by his publications. 

With regard to Mammalia, he di^w up a general con^ectus 
of this dass, in the essay mentioned above, for which he gained 
the gold medal. In his monograph on tbe^Simifie,^ work which 
seems to^ most complete in regard to the number of spe- 
cies of any upon the subject, he has described 111 Species, and 
* among these several new ones, first defined by himself, as well 
as mai^ ethers which had hitlierto been merely n8med. In his 
moQDjg^i^h on the Bats of Goennany, he made known three new 
spedes, and rectified many errors connected with • the specific 
distinctions. In his Zoologise Auctaria, he has proposed a new 
^^UB, Saccophorus (the Mus biirsarius of Shaw),*and made 
known various new species of mammalia ; so tliat before he left 
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Europe he had already increased the list of mammalia by many 
new ones, to which he would without doubt have add^ .mquy 
more in Java. 

But of all the departments of natural history, Ornithology 
was that which he most enriched by his discoveries, most of 
which he made along with the celebrated Temminck. His in- 
dex totthe coloured plates of Buifon, which Swindeftn publish- 
ed with his consent, is also of much advantage to ornithology. 
This work of Bufibn, which comprehends the whole range of the 
birds known in his time, is much superior to most of the works 
on the same subject, and will always remain so ; but of what 
importance would these figures be without systematic names ? 
This deficiency, then, was supplied by Klihl. Besides, he wrote 
a monograph on the genus Psittacus, in which he included 200 
species, a considerable number of them being first characterised 
by himself, or distinguished and named with the assistance of 
Temminck. Moreover, he described in his Auctaria a new ge- 
nus discovered by himself, to which he gave the name of PtQa- 
norynchus, and wrote a monograph on the difficult genus Pro* 
cellaria. Lastly, during his journey, as well as in Java itself, 
he made many other interesting discoveries in this department, 
of which, however, we are as yet only acquainted with a small 
part. 

With regard to the Amphibia, he has the merit of having 
added many names to Seba's figures in his Thesaurus, by which 
he has much facilitated a reference to that work. Many of his 
observations on Seba's figures are also contained in the additions 
already mentioned. We there also find critical remarks on 
Daudin's work on serpents, and very useful annotations regard- 
ing the number of the abdominal and caudal scuta o^ se rpents, 
of which much use is now deser\’edly made for the purpose of 
'specific distinction. Had it been liis fate to have returned from 
India, he would assuredly have described the new species of ^ 
amphibia whifli he had discovered, according to Merreyi's me- 
Jthod. With respect to invertebrate animals, he did not publish 
any of his discoveries previous to his Indian journey. . What- * 
ever, therefore, was found by him subsequently, was commoh Ip 
him and his companion Van Hasselt. In regard to compafi^ 
live anatomy* Klihl made most of his observations along with 
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Vdn Hasselt, and their papers on this subject are consequently 
comidqQ^ These papers, indeed, chiefly treated of the whole 
first four classes of vertebrate animals ; but we may mention 
one in particular as worthy of praise, which contains a disputa- 
tion regarding the hearts of various animals. In them, as well 
as in the oiher writings.of Klihl, many new facts are detailed. 
On their voyage to Java, although they paid most atteiftion to 
the dissection of invertebrate animals, yet, by their industry, 
they also extended the anatomy of the vertebrate ones. 

In regard to the vegetable kingdom, they paid particular at- 
tention to the laws of the distribution of plants over the surface 
of the earth, in respect to which they instituted many and very 
diligent investigations in the I.sland of Madeira, at the Cape of 
Gkxnl Hope, and in Java. 

In mineralogy and geology vre are indebted to them for an 
account of the geologictal structure of Madeira, for a Ixtter view 
of the South Cape of jSifrica, as well as remarks upon the Co- 
coa Islands, and, lastly, for various communications illustrative 
of the colony of Buitenzorg in Java. 

The printed works of Kiihl are the following : 

1. Die Deutschen yicdermausc (in the Annals of the Society of Wetteraii). 

Frankfort, 1819. 

2. Besponsio ad quiestionein, ab ordine disciplinarum mathematicarum et phy- 

sicarum propoaitam : Cum, licet naturm corporavaria modo inter se dii> 
'ferunt, ex hucusque cognitis observutionibus tameu constare videatur, 
ita comparatam esse rcrum naturam, ut lento quasi passu ab una specie 
ad alteram progrediatur, atque sic continuam quasi catenam eiRciat, ex 
variis quidem annulis, intime tamen yrinctia compositam, hsec ditena, in 
Mammalium classe demonstranda quieritur. (Annals of the Groningen 
Academy, 1816, 1817* Groningen, 1818.) ^ 

3. Conspeekis Fsittacorum, cum spederum defmitionibus novarum, dcscrip- 

tionibus, synonymis, &c. (Nova Acta Pbysico-Medtea Acad. Csefu Leop. 
Car. Nat. Curios. voL x. part 1. p. 1,-104. Bonn, l&O).'* 

4. Beitrage zur Zoologie. Frankfort, 1820. 4to. 

5. BeiUfge zur vcrgleichenden Anatomie von Dr Van lit^selt u. Dr Kuhl. 

^^Si^ori, 1820. 4to. 

6. ^Aaifenii et Daubentonii Figud&um Avium cobratarum nomiiia systemati- 

*ca. Groningen, 1820. Fol. 
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SkeUJies of Qur\ Infbrviatim as to RaiUItoads, By the llev. 

James Adamsok, Cupar-Fife. (Communicated -hySfhe 

Author *). 

l^EFoaE wc can anticipate with any confidence tlie perforniance 
of an ^ngine, wc must know what j)art of its moving pow^r is 
employed in the support of its own functions, independent of 
that expended on the object of its effort. Our knowledge of this 
subject is, I fear, very deficient writh regard to most kinds of 
machinery, because the sort of effect wliich they are employed 
to prochice, renders it difficult to estimate the power wasted up- 
on it. It is to be hoped, that its great importance will secure 
greater attention to it, since the coinpai’ative advantage of many 
different forms of machinery can be determined only by the dis- 
covery of the comparative amount of powder necessary to com- 
municate motion tlu’ough them. It is not easy to devise means 
for obtaining tliis object even in macluncry nmch under our 
controul, and w^e ought, tlierefore, to feel grateful to Mr 
Wood for having opened up to us some novel sources of informal 
tion, likely to be pn^ductive of considerable certainty on the sub- 
ject. The IcKomotive engine is a peculiarly manageable thing, 
since all its parts may easily be put in motion, without employ- 
ing its ordinary moving power, and the effort recpiired to put 
them in motion becomes easily ascertainable. Of this advantage 
Mr -Wood has taught us to avail ourselves, and though we do 
not find in the detail of his experiments the means of settling the 
quyestioti completely to our ^tisfaction, we can anticipate iin}x>rt- 
ant consequences from the prosecution of tlie method lie has 
pointed out What^wc have chiefly to regret is, the small num- 
lier of the experiments which are of use in tliis mquiiy."^ 

. If is evideul^ that, if the engine were allowed to descend an 
inclined plane, having the steam restrained from acting upon^Jthe . 
pistons, we coidd, from the observed timeuf its descent, estimate 
the retardation by the movement of all its parts, were %I1 put 
liii motion by the revolution of the wdieels : and, besides, there are 

* We trust Mr Adamson will coiitimic his valuable sketches : they do him 
credit os a natural philosopher, and their style of execution is worthy of imi? 
tation.«»EDXT« ^ 
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some of those parts which we could detach; and thus, by the ef- 
fect ^ those which remained, judge of the proportionate influ* 
end§ o^^each of them. Mr Wood has narrated an experiment 
made for the purposes of ascertaining the total friction of an un- 
loaded engine ; and from the additional retardation caused by it, 
when attached to waggons descending an inclined plane, he estU 
mates the friction of its joints, axles and pistons, to be nq more 
than S13 lb. Now, the resistance, by the friction at the axles 
of the wheels, could not, according to the lowest estimate in the 
table of experiments or friction, have been less than lOO lb ; 
so that only 113 lb. remain as the retarding force of the pistons, 
and other parts of the machinery. 

Another method of estimating this retarchition, is afforded by 
the experiments ^dtli wheels of different sizes. It was found, 
that, by applying to the same engine wheels of different diame- 
ters, different results were produced by the same expenditure of 
motive force in the same time. The retardation lieing equivalent 
to a constant pressure acting through unequal spaces, mmi have 
rccjuired, to overcome it, an expenditure of force in proportion 
to these spaces, which are as the diameters of the wheels. The 
resistance opposed by the rubbing xiarts would, therefor^, when 
3 feet wheels were exchanged for 4 feet wheels, be diminished 
in the proportion of 4 : 3 , or the observed increase of effect from 
tlie same pressive power, must bave arisen from the annihiiladon 
of one-fourth of the friction, by the achlition of one-tliird to the 
diameter of the wheels. The increase of effect appears to have 
been equivalent to a force of 146 lb. * ; and, therefore the total 
friction of tlie engine with 3 feet^ wheels amounted to S84 
Ib^ If from this we deduct the 100 lb., which will represent 
the constant resistance at the axles of the «wheels arising from 
the weig;nirbf the engine, we shall have 484 Ib. as the measure 
of the resistance from fidetion, in all the other j^ts of tKe en-' 
,gine. The measure of this retarding force in the former case, 
when the engine was unloaded^ was 113 lb. These two num- 
hers c^ot yet express tlie ^tio according to which the friction 
• inci^^ases as the load is augmented, for the friction i^ted by' 

, * This 18 greater than Mr Wood's estinwte, and is found hy taking the 
part of the additional load the engine carried with the same fiieL 
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the motion of the jmton and piston-rod within the cylinder, can- 
not be affected by the load. Let c rqnesent thisconstant qguao. 
tity : then the remainders 484« and 113-c may be assumeirio 
have to eadi other the ratio of the pressures, to which the mo- 
ving parts of the machinery, exdusive of the pistons^ have been 
subjected. When the engine was unloaded, this pteaauM' could 
arise ogly from (the resistance of the piston. Now, *if I repre- 
sent the length of the stroke, and d the diameter of the wheel, 
thoi, the constant resistance c will be to the pressure upon the 
piston, whidi would counteract it, in the ratio of 1 : . * , 

which is the ratio of the spaces passed over by the piston and 
the engine. When the engine is loaded and working with a pres- 
sure of 50 lb. pm* square inch of the pistons of two ninejneh 
cylinders, the whole pressure on the pistons will be 6867 lb. 
whicli, when diminished in the ratio of 1 : , vrill be the 

pressure producing friction in the other partsof the engine; if d=:3 
and /= S, its numerical value will l)e S70S lb. Part of this is 
absorbed by the constant resistance a and, thenfore, 2702-c will 
represent the effective load or pressuio produdng resistance in 
the rubbing parts of the engine when loaded. Hence, as the re- 
dstances are in the ratio of the pressures, we have 484 h? : 1 13-c 
= S70S-C : c and c=r98.3 nearly ; therefore the resistances from 
Metion when the engine was loaded will be 385.7 and when un- 
loaded 14.7. 

The steam pressure required to overcome the friction of the 
pistons in the cylinders will be therefore, 98.3 x =r S31 

Ib. This result is remarkable, as it is very far below the 
reticaf value of this kind of resistance: since there will be pro- 
bably about 100 square inches of rubbing surface in twVi cylm- 
der, the resistance i^not quite 1| lb. per square inch^qf jobbing 
surfara *. 

• The reKstance created by the fnction of the whole machi- 
nery, may be expressed as a multiple of either the pressure of* 
the steam onfthe piston, or of the load attached to the engine; 
,and if -dto numerical values eff the«[uantitie8 in question were to 

■,n - - - . • 

^ _ I 

• It would be interesting to know what pressure will render oiled henip, 
or such substances as are used in packing the piston, impervious to steam. * 

experiment could be easily made, by exposing the substances (compressed Ub- 
tween drilled plates) to the pressure of steam of different elasticities. 
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1)Q depended on, we should be able to tell exactly cither the 
st eagi p ower and weight of the engine necessary to carry a given 
loadTor determine correctly the load which any given steam 
power could overcome. We are perhaps most in doubt respect- 
ing the relation between the weight of an engine and its power, 
or between the size of the boiler and the force of the steam which 
it can be mftde to afford. As there is a certain vdocityrof the 
piston which produces a maximum of effect, it is dear tliat 
this velocity alone ehould be preserved as much as possible, and 
the vdocity of the load should be determined by the machinery, 
independent of that of tlic piston. Each engine ought, in fact, 
to be constructed for one determined vdocity ; and as the dimi- 
nution of the engine^s power by its friction, increases as its weiglit 
increases, it will bo less expensive to have light engines and lugli 
vdodties. None of those, as yet in use have been intended to 
travel faster than 6 miles per hour. The highest vdocity which 
I have witnessed was alxjut twice this ; but then tlie force of the 
steam was lost on account of the excessive vdodty of the piston, 
—there was no load to lie overcome except the friction of tljc 
engine; and even this was diminished by the engine-man assist- 
ing to open and shut the valves. The experiments by Mr 
Wood, fixim which an estimate has been drawn of the travd- 
ling engine's work, cannot by any means give too favourable a 
measure of it ; for die progressive eflbrt of the engine, or that 
part of its power exerted on die load, must, on account of the 
undulation of the road, have varied in the ratio of 1 : 8, and there 
must have been a corresponding variation in the rate of die pis- 
t(Hi. Such inequalities in the load, ^nd in the vdocity T>f die 
machinery, are a disadvantage attending the application of atiP>am 
power to rail-roads in every form, except when a dead level can 
be seciffeSS^ The greatest irregularities would be found, when 
a fixed engine was made to work over a consMefablte extemt of 
•country, if such a thing were possible. But the applicability of 
this method of using the steam-engine must beredneed far with- 
in the limits which Mr Tredgold assigns to it The risk of in- 
^ts Iruptkm, in tlie traffic of a whole line, by the failure pf one en- 
gine, is almost derisive against the system ; and, besides this qc- 
ebiovial inconvenience, thei’e would lie die constant one of being 
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obliged to have at one time, on a long line of road, no more 
than that quantity of goods which tlie ropes or chams werq cal- 
culated to bear, while no other power could be employed on^e 
same line to remedy its failure or add to its capabilities. The 
great and continud expence of renewing the exposed parts of 
the machinery, in addition to these inconveniences, ought to be a 
good it^ason for preferring even very expensive ex&vadmis to 
this method of avoiding them. 

We could bring the fixed engine and the locomotive engine 
more directly into comparison, if we could tell exactly the loss 
of effect incident to each, in moving a given weight over a cer- 
tain space. Whenever the friction of the rope or chain and its 
rollers becomes the same proportional part of the load, as the loco- 
motive engine’s friction is of its load, we may consider this waste 
of power as equal. Mr Wood’s experiments on inclined planes 
afford us the means of approximating to a decision on this point, 
though we must regret that the instances of the kind required 
are too few, and too little varied, to lead us to certainty. If we 
compare Nos. 14. and IS. of these experiments, we find that 
the friction of a rope of a certain length, is represented in these 
two cases by the numbers 239 tb. and 250 lb., of which the dif- 
ference is 11 lb. Now, this rope was, at tlie upper end of the 
plane, bent round a large fixed pulley or friction-whcel, the re- 
sistance to the revolution of which, independent of the friction 
produced by its own weight, we may assume as increasing in 
prSportion to the tension of the rope ; but from the manner in 
which the rope acts on the other friction rollers, the retardation 
caused by them may safely be assumed as constant. By exam- 
ining the details of the experiments, we find that the tenakm of 
the rope, in the 15th experiment, was greater than it was in 

1 a 

» the Mth, in the. proportion of 1 + — - : 1. This determines 

0.2 T 

what firacticoial part of the friction of the large wheel, the dif-* 
ference of Tl lb. will amount to; and we will thus have 

, 11 X 6.917 9 m: 58 lb. as the resistance presented by tlie large 
wheel with the fighter load. The frictiem of the wheel caused* 
by its own weight, will, by Mr Wood’s rules, amount to 14 fb., 
and thus 72 lb will be the total friction of this part of the * 
chinery ; if this be subtracted from the total resistance of the 
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rt^, rollers, &c. it will have 147 ib. as the friction of the rope, 
axid^e smaller rollers on which it rests. This is at the rate of 
36 S 1 &. per mile, and equal to about one-fifth of the strain to 
which the rope was exposed ; and therefore the utmost strain to 
which, from this example, a similar rope ought to be exposed, 
is the friction of B miles of rope of the same thickness, resting 
on the sam^ proportion' of rollers of the same weight. •>!£ we 
make m rcq)resent the distance at which the expenditure of 
power in overcoming the friction of the rope by the fixed en- 
gine is equal to that expended by the locomotive engines, in 
moving themselves, and let t represent the strain upon the rope, 
or power of the fixed engine, independent of its own friction, 

— will be, in this case, the resistance of the rope of the fixed 
o 

engine, and will represent the friction of the locomotive engines ; 
and, assuming that their friction is half the power available to 
move the load, or one-third of the power of the engine, then 

~ — g i hence w =z 1|, the distance in miles. As the un- 


certain amount of the friction the fixed engine and its rope- 
roll has not (been taken into account, we may perhaps con- 
dude, that the moving of goods by means of a rope of a greater 
length than miles, will always be more expensive than their 
conveyance by lcx!:amotive engines, when there is no ascent on 
the Ime. To find the more general formula for on ascent, wc 
must make |;fae gravitating force of the load and of the rope to 
become dements in the equation. Now, as the weight of the 
rope per mile is nearly three times the strain to which su1>. 
jected, making sin t to represent the inclination, 3 ^ sin i will be 


the gcasateting force of the rope ; hence m! x 


will.represent the whole loss of force incident'to the fixed cn- 


*ghle, frotti the weight and friction of the rope. 



the ^pji^ijjpieaBiTO efibrt or a^eskm of the locomotive ’engines, 
•)^'^*Vifl'b(e 'thdr wdght; and the loss of power incident to 


■ which is, to he equal to that lost by the fixied engines, ac- 

cording to the forcing deductions, will J + 50 sin 
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hence, • 

, 5 1 4> 60 ain f 

“ “ 3 ^ 1 + 16 sm i’ 

which is the same equation as before, when sin i = 0. When 
sin i =2 then m' = 3«1S5 ; in which case, tlie power of tibe 
locomotive engine ceases, and the resistance of the becomes 
equal to the whole strain placed upon if. This mutt be consi- 
dered as, on those conditions, the limit of the length of a stage 
between two fixed engines, and since a chain of short Unks^ of 
the same strength as a rope, would lie heavier, and would re- 
cluire heavier rollers, but would not acquire so great an excess 
of strength, to compensate for its wasting, the substitution of it 
would probably make no great change on the results. 

It appears, then, that if a line of road were worked by fixed 
engines, the number must be very great ; and though certauily 
the expenditure of power, on a given conveyance, may be ren- 
dered less than is required by locomotive engines, provided, the 
distances lietween the stations be less than those determined by 
the preceding rules, yet, when we consider the many inoonve- 
uienoes to which the employment of diem subjects us, we must 
conclude that they should be resorted to only when other means 
are inapplicable. They possess no {peculiar advantages, aa to 
safety, to counterbalance those defects ; any danger arisiag^fiKim 
lial)ility in the carriages to be overturned, or from swiftness of 
motion, should the machinery be suddenly stopped, will be the 
smne in both cases, or will lie increased by the euqdoymentof 
fixed engines. Carriages containing any persons, or any pro- 
perty Easily injured, may«be kept at a safe distance ^ from a 
traveliing engine, so as to be uuendangered by its casualties, 
and easily brought to rest, before reaching it ; but would be ex- 
posed to a dangerous concussion by a pause in th^mail^nery 
•of the fixed efi^ile. The locomotive engines must certainly be 
high pressure-engines, but, from their size and treatment, are far 
more likely tosbe deficient in the power of generating steam, than 
able tp. spare any for explosions. There are drcumstances, also, 
which reader the employment of the high pressun^enghili, Jess * 
dangerous in this form than in other cases; The distance at 
which it may be made to act, will render injury very im^rct 
bable to all, except those in immediate attendance on it ; and the 
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* slight oscillatory motions, to which the machine must always be 
liable, may be employed to keep the safety-valves from becom- 
ing fastened or rusted in their sockets. 

For this purjwsc, it is only necessary to detach the valve from 
the lever, upon which the principal compressing weight is hung, 
and giving it the shape of a ball resting in a socket, to attach to 
it a considerable weight, hanging like a pendulum inside the 
boiler. Tliis interior weight may also be so disposed as to give 
intimation of er-feeding with water, as the fluid, when it 
reaches the weight, will buoy it up, and help to open the valve. 
The metliod of conveying the heat through tlie boiler in a longi- 
tudinal tube, completely surrounded by the water, appears best 
fitted for deriving from die fuel all the ailvautagc it can afford. 
A cylindrical tube has hitherto been used in tlie hxumiotive en- 
gine ; but there arc oUicr forms wliidi would expose mcn-e sur- 
face to the action of the flame, wddi ei][ual security against die 
pressure within. Probably tliis pressure may even be convert- 
ed into the means of safety. If the tube were elliptical, and 
on that account ready to yield in one direction sooner than ano- 
ther, this yielding may Ix' employed to pull open a valve, and 
allow the steam to escape, when the pressure approaches to any 
dangerous intensity. The whole apparatus of the engine is sus- 
ceptible of numbGrles.s different forms ; and it is not texj inucii 
to expect, that tlie mechanical knowledge and ingenuity of our 
countrymen will lead them to many more perfect dian those yet in 
use. As far as I know, none lias yet worked so advantageously 
as those constructed according to the patent of Mes^s Stepl^m- 
son and Losh, Newcostle-upon-Tyn^, and employed at'^the col- 
leries of Killingworth and Hetton, in that neighbourhoocl. 

Tli e est imates of the expence of die e^nploymcnt of i^teiiy^i 
powe^u^'n rail-roads, do not seem in its favour, when, com- 
pared with horses moving at die velocity nmst faj^oui^^ to 
them, provided the cost of coals continues to bear the i^tio 
to the expenceexf supporting horses as it does at present ii| jbhose 
district%Qf ,ti|e kingdom wfaerie such constructions aie .likely to, be 
idvaaljigeous. Where coals are 10s. per ton, the tQt^l, expei^ 
per annum of a locomotive engine, induding allowance fcop f^vear 
^id tear, and interest on its value, will be JL.330;. tjhe work 



will, if estimated by their perfonaance at Killingwvxrth, be 
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I 269 OOO tons conveyed one mile in 312 days. The performance 
at die Hetton colliery, during the same period, amounted to 
198,000 tons conveyed one mile. The diflPerence arises from the 
greater regularity of the line in the latter case. The effect, in 
the one case, is equal to somewhat more than that of three 
horses ; imd, in the other, somewha|^iore than four. The ex- 
pence ^f neither of wliich, including that of their aft^dance, is 
likely to amount to the annual cost of the locomotive engine. 
But as the velocity in those cases is not much above the ordinary 
rate at which a horse travels, this may be looked upon as far 
under the rate of performance they are capable of attaining to. 
J\>r few of the items composing the whole expence, are increased 
by increasing tlie speed of the engine, while its performance must 
increase in the rate of the velocity ; so that a rate of speed may 
be found at which conveyance by them, will be cheaper than by 
horses moving at the velocity most favourable for their action. 
But the great advantage of steam-}M)wer lies in the economy 
with which quickness of motion may be produced. According to 
Mr Wtxxfs estimate, an engine, which, at the velocity of two 
miles per hour, performs the wtwk of four horses, will, at the 
rate of six miles per hour, perform the work of twelve horses. 
The increase of expence conse(}uent on the increase of velocity, 
has not yet, I imagine, been correctly ascertained. It is evid^t, 
however, that it cannot approach to the ratio of the performanoes 
at the higher and lower velocity. It is well understood, that 
goods can be cemveyed at a slow rate on a canal much cheaper 
than by any other niethcxl ; and that as the motion is made 
quick^, the superiority of^he canal vanishes; but in comparing 
them with miLroads, the rate which produces equal eftects with 
the! same power has-been stated at different values, generally, 
however, lying between three and four miles per hour, ancT vary- 
'ing with Hih shape of the tracts and size of the canal ; £eh: all ve- 
locities beyond this, the advantage of the rail-road augm^ts in 
a h%h ratio. • The system of water conveyance we must look 
upon as nearly perfect; and llie ^thcr as yet ofering' many 
chances ct£ irnfmvement ; and from its applicability in sonae of * 
its iliainy forms to all imaginable sitOatians^ and its Buecess in 
those wherdtiit has been attempted, we must esteem it eminent 
ly worthy of having its properties more accurately investigated. 
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On the Natural History and Economical Uses qf the Cod^ Co- 
pdin, Cuttle-Fish^ and Seal^ as they occur on the Banks of 
Newfoundland^ and the Coasts of that Island atid Labrador’^. 
Communicated in a Letter to Professor Jameson, by W. E. 
C0BMACR,>Esq.f 

C)f the fishes of the British North American Seas, the most 
abundant is, at the same time, the most important to roan. 
The cod (Gadus Morhua) here holds dominiem over all the 
faabitaUe parts of the ocean, — ^from tlie outer edges of the great 
banks of Newfoundland, which are more than 300 miles from 
land, mid more than 100^ fathoms deep, to the verges of every 
creek and cove of the bounding coasts : it even ascends into the 
fresh-water. 

To support such a mass of living beings, the ocean sends her 
periodical masses of other living beings ; and these, in the eco« 
nomy of nature, are next in importance, and, of necessity, in 
abundance in these seas. Nature furnishes two successive tribes 
of animals as food for one tribe ; and for the three together, this 
busiest part of the ocean seems to exist. 

The Cod.-— The cod is accompanied at one season by shoals 
of myriads of tlie capelin ( SaUmo arcttcus and at another by 
equal hosts of that molluscous animal the cuttle-fish {Sepia Lo- 
called in Newfoundland the Squid. The three animals 
are migratory ; and man, who stations himself on the shores for 
their combined destruction, conducts his movements acoordiag 
to their migrations. By art, he captures annually more than two 
hundred millions of the cod with the capelin, and one htindred 
millions with the cuttle-fish. On the coast of Labrador, and 
in thejiprth part of Newfoundland, the cod'is so abundant, that 
it is hauled on shore with lines in vast quantities. Thus^ by 
these tliree means, and the use of herrings and*shdl-fieh &>r bait, 

' ' ' ' ‘ ' ■ 

* Btad before the Wernerun Natural History Society, 14th Sanuary 1^, 

f The iatetceting detaiLi in this coimmiitication, ere the resaH af the au- 
* )hor*a .inquiries and obserTationi in Newfoundland. Mr Coriqack, ^ho is an ac- 
tive and intelligent NewfinindUmd merchant, haa already distinguished himself, 

' l/being the Ortt European who succeeded in crossing Newfoundland ; of which 
a&ieTinent an account, with a map of the route, was published In the’lOih vo- 
lume^of the Edinburgh Philosophical Journal, p. 56, ei 
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afong the southern shores of the Gulf of Saint Lawrence, there 
is caught in the British North American Seas^ upwards of ^/bwr 
hundred mUliom of cod annually* 

There appear to be four varieties or kinds of the cod in tjhese 
seas ; but their history has not been sufficiently jittended to, to 
determine their relations to each other as species or variety. 
The first is the bank-codj found on the great bank, many ihiles 
from land ; the second is the skore-cod^ caught in the bays 
around the shores, and in the Gulf of Saint Lawrence ; the 
third is the red-cod (Gadus callarias), resembling the rodc-eod 
or red-wai'e'codling of Scotland, caught near the shores v the 
fourth and most remarkable, is what may be called the Seat-* 
headcd-cod^ from its head resembling that of a seal or dog. l!%e 
haddock (Gadus JEglefivus)^, of a large size, is also met whli 
among tlie proper cod. All the kinds approach towatds one size^ 
and are caught and dried promiscuously by the fishermen. The 
bank-cod differs from the other varieties in his place of resort, 
which is almost always on the banks, at a distance from land ; he 
is also larger and stronger, with larger scales and spots ; his body 
is of a lighter colour tliroughout, with the spots more generally 
diffused, and more distinctly marked ; bis flesh, too, is firmer. 
The shore-cod resembles most the cod in a healthy state oii the 
coasts of Britain, and is that of which the greatest quantity is 
caught, owing to its being most conveniently taken : the back 
is of a dusky brown colour ; the belly, silvery or yelloirish, and 
the spots in general not remarkably distinct. The 'red cod is, 
probably, larger than our rock-cod, and is not numerous. The 
seal^beoded cod, is of thc^same colour and size as the shoi^cod, 
and its bead is, in like manner, covered with skin ; and it is com- 
paratively rare. The young cod, tom-cod, or pci^<^y.^j|mms 
in sqpimcr in all the harbours and shallow-waters. 

^ There aro some other differences in the cod, which Way part- 
ly arise from difference of latitude and of coastS'wheie they are 
foiWd. Thds, the farther north, the less oil is obtained from 
. them, thdr livess being smaller ;*and th^ bOnk-^edd yields the 
leosl'blVhf any. ' 

The cod is sometimes caught six feet in length ; |buit)ieiu aje 
accounts of its having I)een taken laiger. AU the kinds of c#d 
obey the same general htws of migration. They shift accbi^ing 

Apau. — .TiTLv 1826. c 
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to the changes of temperature in their element, arising from the 
seasons, and with the supplies of food which invariably accom- 
pany these changes. The bank-cod seems to be the most sta- 
tionary. 

As we advance northward from the Gulf of Saint Lawrence, 
the migrations of the fod assume a more decided character, 
and it strikes in in greater abundance. This holds as far 
north as fishing-posts have yet been established on the coast 
of Labrador. The same applies to the migrations and abun- 
dance of the other fishes inhabiting these seas, more especially 
of those connected with the cod, and tliey arise together from 
the same general causes. In the Gulf of Saint Lawrence, 
Lat. 45® 48®, particularly along the shores of Nova Scotia, New 
Brunswick, Canada, and the adjacent islands, where shell-fish 
are more abundant than farther to the north, and where, 
perhaps, in consequence, more other fishes remain during the 
winter, the herring ♦ arrives in spring, about the same time that 
it arrives on the coasts of Newfoundland and Labrador, in 
April and May, when the cod, in consequence, becomes proba- 
bly equally abundant at all places ; but afterwards, worlds of 
food arrive on the coasts of Newfoundland and Labrador ; first 
the capelin, over the shores of both these countries, and then, 
again, the cuttle-fish, around the shores of Newfoundland ; they 
never failing to bring in with them their hosts of cod, and to re- 
tain them at these shores during the summer. Neither the cape*- 
lin, nor any equivalent, ever appears at the countries farther 
south, although the cuttle-fish visits, and sometimes in qonrider- 
able quantities, the east coast of Nova Scotia and Cape Bretcm : 
Hence th^prc-emincnce of Newfoundland and Labrador as a 
fishing^tation, over every other part of the iforthern hemispbei'e. 

At Labrador, and in the north part of Newfoundland^ where 
the length of the summer is not more than six w^ks or two 
months, the book and line are often laid aside for the seine ; for 
it is necessary that enough of cod should be taken within the 
or diree weeks, otb<?rwise the remainder of the warm 
weather would not be sufficient to dry it. Hence the cod-fishery, 

. - r* ■ T ■ ■" ~ " 

Ths Akwife or Gs^reau yints the coaitt of the countries just named. No- 
va Scotia, &C., but is never met with at Newfoundland, nor farther north. 
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uccording to the present mode of curing, which is, with the ex- 
■ ception of a very trifling proportion, by drying the fish in the 
sun, cannot be carried on farther north than a certain latitude. 

The fishery of Newfoundland commences in June, as soon as 
the capelin appears on the coast, and ends about Jtbe beginning 
of September, when the cuttle-fish begins to move off from the 
shores.* The capelin is the bait used during the first month or 
six weeks, and alter that the cuttlc-Gsh. 

When bait is scarce, considerable numbers of cod are caught 
byjF^^'^ 71 ^; the jiggers being an artificial bait, with hooks af- 
fixed. 

The process of curing the cod requires about a montli in 
favourable weather. 

Of the four liundrcd millions and upw^ards of cod that are 
taken annually out of the British North American Seas, about 
one hundred millions, or upwards of sixty thousand tons, are ex- 
ported in a dried state by the British, to the warm countries of 
Europe and America : Of the remainder, a part equal to double 
that of the British is taken away by the Americans, — ^a part by 
the French, — and a part is consumed in the countries themselves. 

It is from the livers of the cod-fish, that the cod-oil of com* 
merce is made. These arc exposed in casks, and sometimes in 
vats, to the sun, and the heat in all these countries is suificient 
to render them into oil *. There is a falling off, some years, in 
the average quantity of oak obtained from the cod throughout 
the British fisheries ; but as the French have the exclusive pri- 
vilege of fishing at those parts of the island where tlie different 
kinds of fish abound mostf it is probable that the quantity of 
oil in proportion to the quantity of fish caught, induding all 
the fisheries, in any efne year may not vary much. 

As the sun withdraws from the north, the temperature of the 
Surface^-water decreases ; its vivifying principle vanishes, and it 
is no longer inviting to the free inhabitants of the deep. The 
cuttle-fish begAis to retire, and with it man ends his warfare with 
the cod. AU fbel the warning, and begin to retire to the strong- 
holds in their respective elements, leaving the field of thdr in- * 

* There ought to bo obtained from all the cod caught, twentj-five thoueaiftl 
tons of oil, about five to six thousand tons tf which ore exported by the Britisll( 
chiefly to Britain- 

C 2 
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dufitry and summer rejoicing, where air, earth, and water, Iiad 
met in harmony together, s(K>n to become the conflicting scene 
of an arctic winter. 

Of the Capelin , — The value of this delicate and interesting 
little flsh may be estimated, when it is known to constitute the 
Imit with which more than half the cotl caught in these seas are 
taken. The capelin arrives on the coasts of these countries to 
spawn about the end of June, and departs al)out the end ol* 
July and beginning of August. It arrives at Labrador about 
a month later, and remains from two to four months. Its num- 
bers are often truly wonderful. Immediately on its arrival, it 
pushes its dense shoals into the small Eays and creeks, as if to 
shun the jaws of the millions of its devouring enemies, the cod, 
and many other fishes which had followed it from the deep, and 
which remain arrayed at a little distance, impatient lor its de- 
struction. These massive clouds of capelin are sometimes more 
tliaii fifty miles long, and many miles broad. Their spawn is 
sometimes thrown up along the beaches, forming masses of con- 
siderable thickness, most of which is carried back into the sea 
by a succeeding tide or two. 

The capelin is six or seven inches in length ; although the 
males sometimes occur nearly twice the ordinary size. It is 
caught for bait, in nets constructed of diflerent forms for the 
purpose. It possesses some peculiar quality, which unfits it to be 
cured for domestic use like the herring, and is, therefore, mere- 
ly dried in the sun. Whether the migration of the capelin is 
to and from the north sea, or limited to the adjacent deep- 
waters, docs not appear to be yet well ascertained, notwithstand- 
ing that its appearance and disappearance at all parts of these 
coast?are watched, as important events, by every fisherman. On 
the great scale, it is as regular and certain in hs'appearancc and 
disappearance, as the herring is on the coasts of Europe. It 
generally 'appears some days earlier at the south-east parts of 
New^niilland, than at the neighbouring parts of the island fai - 
* thereto the north ; and from its leading in thebank-egd to these 
places (as in 1825), it w'oiild seem to have come in from the 
Great Bank. There is little doubt that it is on the banks at 
^e,rtain seasons, as is shewn not merely by the circumstance of 
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Us appearing to have led in the cod from thence towards jthe 
shores, but by the fact, that, very early in spring, and some 
,«ivccks before it a})pcars every where at the shores, the cod on the 
banks take it very readily as a bait salted, when, at the same 
time, the cod at the shore will not take it in that state. It is 
well known, that the cod will take readily as a bait, on the great 
scale, ^that only which is its conunon food at the thne ; and, in 
tlic present case, as soon as the capelin arrives at the shores, the 
bnnk>cod, which we infer to have followed it from the banks, 
not only continue to take it salted but the shore-cod which re- 
liised it before, now take it fresh and salted promiscuously 

The CnHle^Fish, — About the beginning of August, the 
throngs of capelin which had enlivened the shores, give way to 
throngs of the cuttlc-iish. This animal seems to succeed the 
other, as if to supply imniediately provision to the cod. It is 
of equal importance in New^foundland as the capelin, as it is 
the bait with which the other half of the cod here is caught. 

The cuttle-hsh does not appear at Labrador in quantities the 
same as at Newfoundland ; — ^from which it might be inferred 
that it migrates f>nly to and from the adjacent deep waters. 

The common size of this animal is from 6 to 10 inches in 
lengtli ; but it lias been met with of colossal size. During vio- 
lent gales of wind, hundreds of tons of them are often thiown 
up together in beds on the flat beaches, the decay of which 
spreads an intolerable effluvium around. It begins to retire from 
tile coast in September. It is made no use of except for bait; 
and a%it maintains itself in deeper water than the capelin, in- 
stead of nets being used to take it, it is jigged ; a jigger being 
a number of hooks j-adiating from a fixed centre, made for the 
purpose. ^The cod is in best condition after having«fed‘dB it. 

^ AV4icn sboak ^f the cuttle-fish and of the capelin come in 
contact, the latter always retieat, and from the wounds they 

• The capelin Ire salted the preceding year purposely, to flsh for yjc cod on 
the banks earlier in the ensuing spring th«n the cod nearer the shore can be 
caught ; that is before the capelin has struck in. • 

t The capelin is also sometimes taken in the month of April, by the seal, 
ing vessels, among the ice on the banks, more than 200 miles from the land ; ^nd 
then it is found also in the stomachs of the seals no doubt on its migration lit 
that time fVom the deeps over the hanks towards the coast. 
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cajrry with them^ are Suflerers in an attack : These animals dart 
backwards and forwards with a quickness which the capelin 
cannot escape. * 

The cuttle-fish is supposed to impart the crimson colour which 
the sea exhibits in various parts here, during the latter part of 
summer. The water of the harbour of St John's, two miles in 
extent, soml^timcs exhifiits the phenomenon. ^ 

It may be unnecessary to say that the migrations of the cod, 
of the capelin, and of the cuttle-fish, arc only once a year 

Of the Seals. — Newfoundland, owing to its projecting into 
the Atlantic eastward from Labrador, intercepts many of the 
immense fields and islands of ice, which, in the spring, move 
south from the Arctic Sea. These fields of ice, in their origi- 
nal formation, present, at their edges, a sufficient barrier against 
the inroads of the ocean ; and they arc so extensive, that their 
interior parts, with the openings or lakes interspersed, notwith- 
standing the rage of elements around, remain serene and un- 
broken : Here are the chosen transitory abodes of millions of 
seals,-— here these animals enjoy months of peace and security, 
to bring forth and nurture their young. Such fields collect 
on the coasts of Newfoundland, and, as it were, offer to the in- 
habitants the treasures they bring ; 'J'hc island is periodically 
surrounded by them for many leagues in all directions, — the in- 
habitants within the dazzling bulwark being as impotent to- 
wards the rest of the world, as the rest of the world is towards 
them. 

The all-efficient sun, gradually re],urning, liberates tht fields 
of ke from the shores to which they had for a time become at- 
tached, and enables man again to expose h^piself with impunity 
in hinWn element. 

In the month of March, upwards of 300 vdssels, fiuM out 
for die seal-fishery, are extricated from the icy harbours on the 
east coast of Newfoundland ; — ^the fields are nowtall in motion, 
and tbl vessels plunge directly into the edges of such as appear 

* Idle cuttle-fish occurs in abundance in manj of our estuaries and coasts, 
l^ut has hitherto been considered os of no value. Now that it is known to 
fl|nn an excellent bait fbr cod, and even for other fishing, it is not to be 
doubted that it will in future, in this country, be used with equal advantage 
and profit as a bait for the capture of our cod. Ifiig, &c.— -E d. 
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to liave seals on them ; — the crews, armed with heavy firelocks 
and bludgeons, there land^ and, in the course of a few we£ks, 
"^estroy nearly 300,000 of these animals for their fat and skins. 
The skins, with the fat which surrounds the body, are taken off 
together, and the scalped carcases left on the ice* When the 
vessels arc loaded with these scalps, or otherwise, when the ice 
is scattered and dissolved by the advancing spring, which it al- 
ways ^is, except the islands, lieforc the middle of May, they re- 
turn to their respective {x>rts ; the fat is then separated from 
the skins* and exposed in vats to the heat of the sun, where, 
in from three to five weeks, it is rendered into the seal-oil of com- 
merce The field-ice extends, with interruptions, more than 
200 miles off the land, but the vessels in general have not to go 
so far to look for the seals ; The fields are even met with at 
sea continuous in a northerly and southerly direction for that 
extent, at that distance from land. 

As these fields of ice are not formed at Newfoundland, and 
only partially formed at Labrador, the herds of seals which are 
found on them, when they appear at these places, must have 
come from the sea farther north, where the main body of the 
ice is formed, viz. from the Greenland Sea, and that in the vi- 
cinity of Davis’ Straits. The Greenland winter, it would ap- 
pear, is too severe for these animals* and when it sets in, they 
accompany the field-ice, which winds and currents carry south- 
ward, and remain on it until it is scattered and dissolved in the 
ensuing spring, in about Lat. 43*^ N., or about 200 miles south 
of Newfoundland. Old and young of these animals being then 
dese^ed in the ocean by their birth-place, nature points out to 
them the course to their favourite icy haunts, and thither their 
herds hurry over the deep to pass an arctic summer. Winter 
returns, and with it commences again their anni]fd iir)jjgration 
^ from to.latitude. 

There are five different kinds of seals found on the field-ice 
at Newfoundland, all known in the Greenland seas. The three 
best known of which are, 1^, The Harp f Phoca groenlmdka)^ 
the one-year old of which is caDed the Bedlimmer ; 3d, Thu 
Hood of Hooded Seal ( Phoca leonina^) ; and, 3d, The Squarel 

• < 

* From 3000 to 4000 tons of seal-oil, according to the success of the ^sh- 
erjr, is made annually. The seal-fishery is prosecuted by the British only. 
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fipper. The other two kinds are the Blue Seal, so called from 
its* colour, which is os large as the Hooded Seal ; and the Jar 
Seal, 60 named from its form resembling that of a jar, thick a: 
the dioulders, and tapering off suddenly towards the tail ; head 
small, body 4 or 5 feet long, the fur spotted, and it keeps more 
in the water than the other ice-seals. These all differ from 
the shore or Jiarbour-seal ( Phoca vitulina ) of these coasts. The 
ice-seals are alike migratory, and promiscuously gregarious'; they 
differ much in size, and the flesh of them all is very unpalateable, 
unless to an acquired taste, more particularly that of the old 
ones, differing in this respect from the flesh of the shore-seal, 
some parts of which are very good. It remains to be pro- 
ved, that some of the alleged differences in the i(;e-seals do not 
arise from age. Although the icc-seals, which are sometimes 
met with in herds of many leagues in extent on the ice, seem 
to have no ordinary means of subsistence, yet the hand of un- 
erring Providence maintains both old and young excessively 
fat. The seal-hunters often And fresh capelin and other ani- 
mal substances in their stomiichs. 

Notwithstanding the apparently immense annual destruction 
by man among the cod in these seas for more than two centu- 
ries, it does not appear that their numbers are at all diminished, 
or that their migrations are in any way affected : Nor is it likely 
that they ever will be, if we may judge from the migratory fishes 
of Europe that have been persecuted for many more centuries, 
between the Nortli Cape and the South of England. 

It is not so, however, with those animals whicli man cai). pur- 
sue in lus own elemcmt ; — ^thus, the 'walrus and the penguin, 
once abundant, may be said now to have entirely disappeared 
from tba Gulf of St Laurence. ^ 

Ai||,the persecution of the seals in the field-ice jneree^'s, which 
it hi^, every year since it commenced, it will be interesting to 
observe, at some future day not far distant, the effect on their 
numbersr It is not much more than thirty years since any 
yessds ventured out among tfie ice at sea, purposely equipped 
and msinned for their destruction. 

^The cod^ the capelin, and the cuttle-fish, in their natural 
roffiftection, and the seal, or rather the cod and the seal, consti- 
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tute the political value of Newfoundland and Labmlor, and 
render these otherwise desolate and inhospitable regions the scene 
oj rivalry of British, French, and America natibital enter- 
prise and industry *. The day is not far distant when vessels 
will be fitted out direct from Britain for the seal-fiShery at 
Newfoundland. , . 


Description of a New Refecting Telescope, denominated (he 
Aerial Reflector- By Thomas Dick, Esq. Author of th6 
Christian Philosopher, &c. Communicated by the Author/ 

The invention of the Reflecting Telescope was an important 
improvement on the long and unwieldy refractors, which Were 
in use among astronomers towards the close of the 17th century. 
With a Newtonian reflector, only six feet long, celestial objects 
may lie viewed with as high a magnifying power, and with equal 
distinctness, as with a common refracting telescope of 120 feet 
in length. By means of these instruments, the late Dr Her- 
schel made those brilliant discoveries which have extended our 
views of the solar system, and of the grandeur of the universe, 
and which have rendered his namerimmurtal in the annals of as. 
tronomy. It was not a little singular, however, that more than 
half a century elapsed, after the construction of this iiistrumeiit 
was suggested by Gregory and Newton, liefore any reflecting 
telescope of a size calculated for celestial observation was actUfol-i 
ly constaucted. In the year 1663, Mr James Gregory of Aber- 
deen published his account of the construction of that form of 
the reflecting telesco]^, which bears his name, in a treatise en- 
titled Opticaj )ro7notn f and in the year 1672, Sir Isaac ifew- 
tpn constructed trwo small reflecting telescopes, about rix inches 

* The herring;^ mackerel, and whale, are in abundance at Newflaindkad, 
and comparatively allowed to pass unmolested The herring variesjnjriae, 
from small to several pounds weight. The whale is of thr^ or four Jrinds, 
and the fishei^ of it is prosecuted only by one enterprizing EngUsli mejean- 
tile house at the south part of the island ; the whales have been token up- 
wards of 70 feet in length, Yielding from six to eight tons of oil. The salmofi^ 
abounds in all the rivers, and is taken in large quantities. The dog-flsli 
Nometinics occurs with the cod in great numbers. 
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in length, of a form somewhat different from that proposed by 
Grregory, which he presented to the Boyal Society : But wc 
hear no more about the construction of reflectors, till the y^^ar 
17S3, when Mr Hadley published, in No. 376 of the Philosophi- 
cal Transactions, an account of a large Newtonian reflector, 
which he had just then constructed, and which left no room to 
fear that this invention would remain any longer in obscurity. 
The large speculum of this instrument was 6^^ inches focal dis- 
tance, and 51 inches diameter, was furnished with magnifying 
powers of from 190 to 230 times, and equalled in performance, 
the famous aerial telescope of Huygens of 123 feet in length *. 
Since this period, the reflecting telescope has been in general 
use among astronomers in most countries of Europe, and has 
received numerous improvements, under the direction of Short, 
Mudge, Edwards and Herschcl, the last of whom constructed 
reflectors of 7, 10, 20, and even 40 feet in focal length, which 
far surpassed in brightness and magnifying power, all the instru- 
ments of this description, which had previously been attempted. 

Having constructed and made a variety of experiments on 
small Gregorian reflectors, I was generally disappointed in my 
expectations of the effects produced by their performance ; and 
had always recourse to achromatic telescopes, both in terres- 
trial and celestial observations, where brightness, distinctness and 
accuracy, were required]^ This might be owing, in part, to a de- 
ficiency in the figure and polish of the specula 1 made use of 
in these instruments ; but in all the Gregorian telescopes I have 
had occasion to use, there is a certain degree of dinginess and 
obscurity, which renders their performance less pleasant, and 
far inferior to that of good achromatic refractors. Abwt four 
years ago, an old speculum, 27 inches in focal distance, very ini- 
perfiMtly polished, having accidentally come into my possession, 
and feeling no inclination to fit it up in the (rr^^bn form, I 
formed the resolution of throwing aside the small speculum, and 
attempting the Jhint viewj notwithstanding the^ uniform asser- 
tiomdf opticians, that such an attempt in instruments of a small 
size is impracticable. I had some grounds for expecting stic- 

^ 

< * A particular description of this telescope, with the machineiy for proving it, 
^iMtrated with an engraving, may be seen in Reid and Gray's Abridgment of 
the Phil. Transactions,** vol. vi. part i. p. 147. 
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cess in this attempt, from several experiments I had previously 
made, particularly from some modifications 1 had made in the 
construction of astronomical eye-pieces, which have a tendency 
to correct the aberration of the rays of light, when th^ proceed 
somewhat obliquely from a lens or speculum. 

In the first instance, I placed the speculum at the one end of 
a tube,^of the form of a segment of a cone, the end next the eye 
being somewhat wider than that at which the speculum was fix- 
ed, and its length about an inch shorter than the focal distance of 
the mirror. A small tube fori*eceiving the different eye-pieces was 
fixed in the inside of the large tube, at the end opposite to the 
speculum, and connected with an apparatus, by which it could oc- 
casionaUy be moved cither in a vertical or* a horizontal direction. 
With the instrument fitted up in this manner, I obtained 
some very pleasant and interesting views of the moon, and of 
terrestrial objects. But finding that one side of the lube inter- 
cepted a considerable portion of light from the object, I deter- 
mined to throw aside the tube altogether, and to fit up the in- 
strument on a different plan. A short mahogany tube, about 
three inches long, was prepared, to serve as a socket for holding 
the speculum. To the side of this tube an arm was attached, 
about the length of tlie focal distance of the mirror, at the ex- 
tremity of which a brass tube, for receiving the eye-pieces, was 
fixed, connected with screws and sockets, by which it might be 
riuscd or depressed, and turned to the right hand or to the left, 
and with adjusting apparatus, by which it might be brought 
nearer to or farther from the speculum. 

» 

Plate I. Fig. 1. Exhibits a general representation of the in- 
strument in profile. ^ AB is the short tube which holds the spe- 
culum ; CDjtjje arm which carries the eye-tubes, which consists 
of twft distinct ffiecs of mahogany ; the part D being capable 
of sliding along the under side of C, through the brass sockets 
EF. To theb under part of the socket F is attached a brass 
nut, with a female screw, in which the male screw a acts, by 
applying the hand to the knob c, which serves for adjusting the . 
instrument to distinct vision. G is the brass tube which revives 
the eye*pieces. It is supported by a strong brass wire dcy which 
passes through a nut connected with another strdng wire, whicS 
passes through the arm D. By means of the nut this tube 
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may be elevated or depressed, and firmly Gxed in its proper posi-^ 
tion ; and by the nutg, it may be brought nearer to, or farther 
froni) the arm D. By the same apparatus, it is also rendei^ 
capable of being moved cither in a vertical or a horizontal direc- 
tion: but when it is once adjusted to its proper .position, it must 
be firmly fix6d, and requires no farther attention. The eye-piece 
represented in this figlire, is the one used for terrestrial, objects, 
which consists ofjhe tubes belonging to a small achromatic tele- 
scope. When an astroncmiical eye-piece is used, the lengtli of 
the instrument extends only to the point I. In looking through 
this telescope, the right eye is applied at the i)oint H, and the 
observer’s licad is understood to be uncovered. For those who 
use only the left eye, the arm would require to be placed on the 
opposite side of the tube, or the tube, along with the arm, be 
made to turn round 180 degrees. 

Fig. % Represents a front or rather an oblique view of the 
instrument, in which the }X)sition of the speculum may be seen. 
All the specula which 1 have fitted up in this form, having been 
originally intended for Gregorian reflectors, have holes in their 
centres. The eye-piece is, therefore, directed to a point nearly 
equidistant from the hole to the exterior edge of the sjieculum, 
that is, to the point a. In one of these instruments fitted up 
with a four feet speculum, the line of vision is directed to the 
point by on the op|)osite side of the speculum ; but, in this case, 
the eye-tube is removed farther from the arm, than in the for- 
mer case. The hole in the centre of the speculum is obviously 
a defect in this construction of a reflecting telescope, as it pre- 
vents us from obtaining the full advantage of the rayst^which 
fall near the centre of the mirror ; yet, the performance of the 
instruments, even with this disadvantage, i,s superior to what we 
should previously have been led to expect. ^ 

The principal nicety in the construction of^tbis^ instr Ament, 
consists in the adjustment and proper direction of the eye-tube. 
There is only one position, in which vision will be perfectly dis- 
tihetf* *It miist neither be too high nor too low, — ^it must be fix- 
ed at a certain distance from the arm, — and must be directed 
to A certain point of the speculum. This position must be ulti- 
itfately determined by exjierimcnt, when viewing tcrrcsp'ial ob- 
jects. A person unacquainted with this construction of the te- 
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Iescx}pe 9 would, perhaps, find it difficult, in the first instance, to 
wake this adjustment; but, were it at any time deranged, 
ti^ough accident or otherwise, I can easily make the adjustment’ 
a-new, in the course of five or six minutes. 

In|X)inting this telescope to the object intended to be viewed, the 
eye is applied at K (fig. 1 .), and looking along the arm, towards 
the cy<vpiece, till it nearly coincide with’ the olgecf, it will, in 
most cases, be readily found. In this way I can easily point this 
instrument to J upiter or Saturn, or to any of the other planets 
visible to the naked eye, even when a pow’cr of 170 or 180 times 
is applied. When high ma^fying powers, however, are used, 
it is expedient to fix, on the upper part of the short tube in 
which the speculum rests, a finder, such as that which is used in 
Newtonian telescopes. When the moon is the object intended 
to be viewed, she may be instantly found by moving the instru- 
ment till her reflected image be seen from the eye-end of the te- 
lescope on the face of the mirror. 

I have fitted up five or six instruments of the above descrip- 
tion, with specula of 8, 16, 27, 36, and 49 inches focal distance. 
One of these having a speculum eight inches focus, and two in- 
ches diameter, >vith a terrestrial eye-piece, magnifying abr)ut 24 
times, forms an excellent parlour telescojx?, for viewing land ob- 
jects, and exhibits them in a brilliant and novel aspect. When 
compared with a small Gregorian, of the same size and magnify- 
ing jK)wer, the quantity of light upon the object appears nearly 
doubled, and the image is equally distinct. It represents ob- 
jects in their natural colours, without that dingy and yellowish 
tinge wTjich appears when hx^king through a Gregorian. Ano- 
ther of these instruments, having a speculum of 27 inches foc^l 
distance, and an astrdnomical eye-piece, producing a magni^ing 
power of^ab nyA 100 times, serves as an excellent astronomical te- 
lescope. this ‘instrument the belts and satellites of Jupiter, 
the ring of Saturn, and the mountains and cavities of the Moon, 
may be contemplated with great ease and distinctness. With a 
magnifying power of 40 times, terrestrial objects appear extmne- 
h bright and well defined. Another of these instrumentsbis a- 
bout 4 feet long. 'Fhe speculum which belongs to it is a ve^’ 
dd one : when it came into my possession, it was so completely 
tarni.shed, as scarcely to reflect a ray of light. After it was cleanr 
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ci, it appeared to be scarcely half-polished, and its surface is 
variegated with yellowish stains, which cannot be erazed. Wem^ 
it fitted up upon the Gregorian plan, it would, I presume, be of 
very little use, unless when a very small magnifying power was 
applied. Yet, in its present form, it bears, with great distinct- 
ness, a magnifying power of J70 times, and is superior in its per- 
formance to a 4 feet achromatic refractor, with a similarrmagni- 
fying power. It exhibits very distinct and interesting views of 
the diversities of shade, and of the mountains, vales, caverns, 
and other inequalities of the mooifs surface. The smallest in- 
strument I have fitted up on this plan is one whose speculum is 
only 54 inches focal distance, and If inches diameter. With a 
magnifying power of about 15 times, it shows land objects with 
great distinctness and brilliancy. But I would deem it inexpe- 
dient to fit up any instrument of this description, with specula 
of a shorter focal distance than 10 or 1^ inches. 

The following are some of the properties and advantages pe- 
culiar to this construction of the reflecting telescope. 

1. It is extremely simple^ and may be fitted i!p at a comparfu 
tively small expcnce. Instead of large and expensive brass 
tubes, such as arc used in the Gregorian and Newtonian con- 
struction, little more is required than a short mahogany tube, 
2 or 3 inches long, to serve as a socket for the speculum, witli 
an arm about the focal length of the miiror. The expence of 
small specula, either plain or concave, is saved, together with 
the numerous screws, springs, &c. for centring the two specu- 
la, and placing the small mirror parallel to the large one. The 
only adjustment requisite in this construction, is that of life eye- 
tube to the speculum ; and, by means of the simple apparatus 
alrei^y dei^ribed, it can be effected in tlrj course of a few mi- 
nutes. Almost the whole expence of the instrimlHiit consists in 
the price of the speculum and the eye^pieces.* he expenoe of 
fitting up the four feet speculum, alluded to above, including 
mahogjpy tube and arm, brass sockets, screws, fy&.tube, brass 
joint, and a cast-iron stand,* painted and varnished, did not 
amyiint to L. 1, 7s. A Gregorian of the same size would have 
r^uired a hmss tube at least feet in length, which would 
ost four or five guineas, besides the apparatus connected with 
the^small speculum, and the additional expence connected with 
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the fitting up of the joint and stand requisite for supporting and 
sti^ying so unwieldy an instrument. While the one instru- 
melht Wbuld require two persons to carry it from one room to 
another, and would occupy a considerable portion of an ordinary 
apartment, the other can be moved, with the utmost^ease, to any 
moderate distance, and the space it occupies is scarcely known. 

ItM more convenient Jhr viewing celes^al ejects at a 
high altitude than any other telescope . — When we look tlirough 
a Gregorian reflector, or an achromatic telescope of 4 or 5 
feet in length, to an object elevated 50® or 60® above the ho- 
rizon, the body requires to be placed in an uneasy and dis- 
torted position, and the eye is somewhat strained, while the ob- 
servation is continued. Hut, when observing similar objects 
by the Aerial Reflector^ we can either stand perfectly erect, 
or sit on a chair, witli the same ease as we sit at a desk when 
reading a bcx)k or writing a letter. In this way, the sur- 
face of the moon, or of any of the planets, may be contemplated 
for an hour or two, without the least weariness or fatigue. A 
delineation of the lunar surface may l)e taken by this instrument, 
with more ease and accuracy than with any other telescope, as 
the observer can sketch the outline of the object by one eyo, on 
a tablet placed a little below the eye-piece, while the other eye is 
looking at the object. For the purpose of acconnncxlating the 
instrument to a sitting or a standing posture, I caused a small 
table to be constructed, capable of being elevated or depressed 
at pleasure, on which the stand of the telescope is placed. When 
the telescope is 4 or 5 feet long, and the object at a very high 
elevation, the instrument may be placed on the floor of the apart- 
ment, and the observer will stand in an erect position. 

B. This instruments is considerably shorter than a Gregorian 
telescoQeiitf^.oue large mirror is of the same focal length. When 
aft astronomic eyepiece is used, the whole length of the instru- 
ment is nothing more than the focal length of the speculum. 
But a Gregorififh, whose large speculum is 4 feet focus, will ex- 
ceed 5 feet in length, including the eye^piece. 

4. The aerial reflector^ far excels the Gr^rian in brigkh- 
ness. The want of light in Gr^rians is owing to thefieccni^ 
reflection from the small mirror ; for, it has been fuUy proved by 9 
experiment, that, about the one-half of the rays of light whi(^ 
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iiill u]K)n a reflecting Rurfiu^c, is k>st by a secoiul reflection. Ihe 
image of tlic object may also 1 k‘ prcsumetl to l)e more correct, 
it is not liable to any distortion by being reflected from ainother 
speculum. 

6. There is less tremor in these telescopes than in Gregorian 
reflectors. 6ne c aust», among others, I presume, of tlie tremors 
which affect Gregorians, is the formation of a second inwge at a 
great distance from the first, l)esides that which arises from the 
elasti(j tremor of the small speculum, when carried by an arm 
supported only at one end. But, as the image formed by the 
spcH^uluni, ill the ju*rial telescope, is viewed directly, without be- 
ing ex|)oscHl to any subsequent reflection, it is not so liable to 
the tremors which are so frequently experienced in other reflt*ct- 
ing telescopes. Notwitlistanding the length of the arm of the 
four feet telescope above mentioned, a celestial objec't ap|x*ars re- 
mai'kably steady, when })assing across the field of view, especial- 
ly when it is at a moderate degree of altitude; and it is easily 
kept in the field by a gentle motion applied to the arm of the 
instrument. 

The spec'ula iistnl in all the instruments to which I have alluded 
aliove, are far from being gtHid, being of a yellowish colour, ami 
some of them scarcely half {Milished. They have likewise lai’ge 
holes in their centre, as they were originally intended for Gregi>- 
rian telescopes. Were they fitted iij) in the Gregi>rian form, 
they woidd be of little use, unh^ss with small degrees of magni- 
fying power. Yet, with all these imperfections, they exliibit the 
object with juore brightness and accuracy tliai? the generality of 
reflectors ; and therefore I have no doubt that, wore instrUinents 
of this construction fittwl up with specula of the l)est figure and 
polish, they would equal, if not surpass in^jrilliancy anil distinct- 
ness, the general run of achromatic telescopes. mu, 

In prosecuting my experiments in relation to* these instrti- 
ments, I wished to ascertain what effect might be produced by 
using^fl part of a speculum insteail of the whole.' J^or this pur- 
pose,’*! cut a specidum, throe feet in focal length, through the 
cen^, sp as to divide it into two equal parts, and fitted up each 
piut as a distinct telescope; so that I obtained two telescopes 
J^m one speculum. In this case, I found that each half of the 
sp^ulum performed as well as the whole speculum had done 
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licfore; at least there appeared to be no diminution in 

the hfH^itnese of the object, and the image was equally accurke 
'and distinct ; so that, if economy were a particular object aimed 
at in the construction of these instruments, two good telescopes 
might be obtained from one speculum. I have also some 
reason to believe, that instruments of this kind might be 
fitted up withg*to^^ specula. My opinion on tliis > point, how- 
eviT, Ts not quite decisive, owing to the want of glass specula of 
a proper figure and focal distance, on which to try the experi- 
ments. With a glass speculum, however, about 11 inches focal 
distance, and whose figure was obviously somewhat incorrect, I 
have seen distant objects tolerably distinct and well-dcfincHl, with 
magnifying jwwers of from IS to 20 times. 

From the experiments I have made in reference to these in- 
struments, it is demonstraWe, that a tube is not necessary in tlie 
construction of a reflecting telescope whether it be iis(*d for 
v iewing celestial or terrestrial objects ; and, therefore, were a re- 
flecting telescopi' of e50 or 60 feet in length to ho constructed, it 
might be fitted u)) at a conqwatively small expMice, after the 
charge of casting, grinding, and pflishing the spt^ailum is de- 
frayed. The largest instrument of this description which has 
hitherto been constriicU^tl is the 40 fevt reflector of Dr Herscbel. 
This coinj)licatt*d and most un^vieldy instrument has a tube of 
rollwl or sheet iron S9 feet 4 inches in length, and 4 feet 10 inches 
in diameter, which w'ciglis several thousands of pninds ; and it 
has been computed that a wooden tube, for tlic same purpose, 
would have exceeded this in weight by at least 3000 pounds. 
Now,i ,1 cx>nceivc, that such enormous tubes in instruments of 
such dimensions, are altogether unncc*.cssary. Nothing more is 
requisite than a short tube for holding the speculum. Connect- 
ed with one side of^tliis tube (or with both sides ^rere it found 
^neceatft(t^),.,two strong bars of wood, projecting a few^ feet be- 
yond the speculum end of the tube, and extending in front as 
far as the fbcjd length of the mirror, and connected by cross bars 
of wood, iron, or brass, would be quite sufficient for a r'>pport 
to the eye-piece, and for directing the motion of the instrument. 
A telescope of 40 or SO feet in length, constructed on this plan, 
would not require one-fifth of the expence, nor one-fourth of the 
n])paratus and mechanical p>w'er for moving it to jiny required 
\iMin. — .lUT.Y 1896, n 
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position, which were found necessary in tlic construction of Dr 
HeVschel's large reflecting ttJescope *. With regard to telescopes 
of smaller dimensions, as from 5 to 15 feet focal length, with the 
exception of the expcnce of the specula and eye-pieces ; they 
might be fitted up for a sum not greater tlian from 2 to 5 or 6 
guineas. 

Were any# person to attempt the amstruction of these tele- 
scopes, in the mean time, it is not likely he would succeed, with- 
out more minute directions than 1 liave yet given. The astro- 
nomical cye-piet;es used in the aerial telescope, have a particular 
modification, which is essentially requisite to distinctness of vi- 
sion; and, therefore, wen? any one t J try the experiment with a 
common astronomical eye-piece, he would most probably feel 
disappointed in the performance of tlie instrument. A descrijv 
tion of the peculiarity of the eye-piece to wliich I allude, with 
other particulars in relation to these instruments, I det^ra it ex- 
pedient, for certain reasons, to ]X)st])one to a future opportu- 
nity. 

I have sometimes usefl these instruments for the purpose of 
viewing perspective prints, which they exhibit in a beautiful and 
interesting manner. If a coloured jierspective be placed at one 
end of a large room, and strongly illuminated with two candles, 
and one of those reflectors, furnished with a small magnifying 
power, placed at the op{X)site end of the room, the representation 
of a street or a landscape will be seen in its true pers})ective, 
and will appear even more pleasant and interesting than when 
viewed through the common optical diagonal machine. If an 
inverting eye-piece be used, which is most eligible in thi^exjx^ 
riment, the print, of course, must be placed in an inverted posi- 
tion. 

That reflecting telescopes of the description now stated are 
original in their construction, appears from the imi:^gniai'kguage 
of optical writers, some of whom have pronounced such attempts 
to be altogether impracticable. Dr Brewster, one^of the latest 

* The idea here suggested will perHkps be more readily appreciated, by an in- 
spection oTlate I. Fig. 3, where A is the short tube, BC and D£ the two laige 
bars or arms, connected with cross bars, finr the purpose of securing strength 
ai|^ steadiness. At F andG, behind the speculum, weights might be applied, 
if necessaiy, for counterbalancing the lever-power of the long arm. 
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denominated the Airud Rcjlecior, 

and most respectable writers on this subject, in the Edinburgh 
Encvclopsadia, art OpfkSf and in theJast edition of his Jjjpmdlp 
to Fcvguson^s Lccturcs^^ has the following remarks: — If wo 

could dispense with tlie use of the small specula in teles(X)pes of 
imxlerate lengtii, by inclining the great speculum, and using an 
oblique, and consequently a distorted reflector, as “proposed first 
by Maire, we should consider the Newtonian ^telescope as 
j)erfect ; anil, on a large scale, or when the instrument exceeds 
20 feet, it has undoubtedly this character, as nothing can lx? 
more simple tluui to magnify, by a single eye-glass, the image 
formed by a single speculum. As the ^front tnew is quite iin- 
projctlccdde^ and indeetl //a,v never been attempted in instruments 
of a small size, it becomes of gi-cat practical consequence to re- 
move, as much as ])ossible, the evils which arise from the use of 
a small hj)eculuin,’’ &c. 

The instruments now descrilKni have effectuated the desirable 
object alluded to by this distinguished philosopher ; and the mode 
of construction is neither that of Dr HerscheFs front view, nor 
does it coincide with that proposed by La Maire, which appears 
to hfive been a mere hint that was never realized in the construc- 
tion of reflecting telescopes of a small size. The simplicity of 
the iDnstruction of these instruiiients, and the excellence of their 
jK'rfbrmance, have been much admired by several scientific gen-' 
tleinen, and others to whom they have l)ecn exhibited ; and so 
much am I convinced of their utility, that I have dismantled 
every other Gregorian telcsco|)e I had in my p)ssession, and 
fitted it up in the form now described ; and I seldom use any 
other tflescope cither in te|;restrial or celestial observations. As 
it is distinguished from every other telescope, in l)cing used 
without a tube, I lyve chosen to denominate it The Aerial 
Ridlector • 

^ Perth, ^Ht 1826 . ^ 

* A caveat he# been lodged at the patent office, in the view of taking out 
a ])atent for this construction of the reflecting telescope. A brief no'uvo of it 
was published, about- three years since, In the Appendix to a work entitled, 

“ The Christian Philosopher.’ 
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On the Combustim of" Alcoholic Fluids^ Oils^ in Lamps, zeith 

observations on the Colour and Constitution of Flame By 

Henry H^me Blackadder, Esq. F. 11. S. E. Connnuni- 
fated by jhe Author. 

l.^Of Lamps zdthout M^irks. 

Al porous or filamentous substance, that has the property of 
raising fluids by capillary attraction, lias hitherto been consider- 
ed an essential part of a lamp for burning oils or alcoholic duicis ; 
and this part of the lamp, termed the wick, has been made of 
various vegetable and mineral substances, such as cotton, lint, 
moss, asbestus, mica, small wires, ^c. All combustible fluids, 
however, that are commonly employed for producing light or 
lieat, may be burned with advantage in a lamp, without making 
use of any wick. For this purpose, it is only requisite to have 
a burner in the form of a tube, and made of a substance that is 
incombustible, and a slow conductor of heat ; and, |)erhaps, it 
would scarcely be anticipated how well glass and other slow con- 
ductors are adapted for burners of this description, or how easily 
such a lamp may be constructed. In their construction provi- 
sion must be made for a constant supply of fluid to the burner, 
without the influence of capillary attraction ; and this is effected 
by having the burner so placed, as to be lower than the reser- 
vtnr, the supply being regulated by a stop-cock or valve, or b) 
duly proportioning the size of the connecting tube. Lamps of 
this description may be made of almost any form, and of almost 
any solid material ; it being only essential, as already stated, 

that the burner he a tube made of an incombustible and slow 

# 

conchicting*oubstancc. For alcoholic fluids, the length of the 
burner does not necessarily exceed an inch ; and far oil^i may 
be reduced to the half or the feurtli of that length. In Plate I. 
Fig. 5. is represented a convenient and earily consti^icted lamp for 
the embustion of alcoholic fluids. It consists of a small glass globe, 

* The 6rst part of this paper is an extract from a paper read before the Royal 
!^*iety, 1st May 182G. On that occasion, some of the facts noticed in the se- 
cond part were cursorily adverted to. 
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and a bent glass-tube, supiiortcd on ametallic stand or frame. TJic 
tube is of the size used for thermometers ; its interior diameter 
l)eing about one-fortieth of an inch. It is passed through an clastic 
piece of cork, whicli is cemented into the lower part of the glass- 
globe, and surrounded by a collar of metal : in this way the tube 
may be readily slid up or down, without allowing any of the 
fluid tp escape between it and the cork. * When tlie extremity 
of the tube is above the surface of the fluid, none of the latter 
can escape through it ; and when the lamp is to be used, the 
tube is drawn down, as represented in Fig. 5. ; the degree 
of its depression being regulated by the size of the flame that is 
wished to be produced. When a low flame is required, the ho- 
rizontal part of the tube is cemented to a low flat stand ; and 
when the lamp is to lie lighted, the fluid is made to flow, by 
drawing up the reservoir, instead of, as in the former case, draw- 
ing down the tube. For occasional purposes, a tube bent, so as 
to form a syphon, and jiassed through a cork in the neck of a 
phial containing the fluid, constitutes a very convenient lamp. 
When, with a lamp of any form, it is wished to produce a large 
Home, it is only necessary to increase the number of the burners; 
and in this way the degree of heat can be regulated at pleasure, 
and with great accuracy. The advantages, &c. resulting from 
the combustion of alcoholic fluids in a lamp without a wick, will 
afterwards be considered. 

A lump for burning oils, for the purpose of illumination, is 
constructed on the same principle as that for burning alcoholic 
fluids. The reservoir may he made of metal, or of plain, cut, 
or coloured glass, so as to^produce a beautiful effect? And a 
line green, red, or yellow colour, can easily he communicated to 
spermaceti oil, producing the same eflect as coloured gloss. The 
form rraresented, Fig. 6., which may be modified dbcordiiig to 
t 4 ste, 1iaving*^u]diflional b ranch es. &c. may, perhaps, be found 
as suitable as any other. One ~tl!&t contains from one to two 
ounces of oil^^and whose burner is not larger tlian an ordinary 
bugle bead, burns for eight or ten^hours ; and will enabl^most 
persons to read or write. A lamp of this description has epnti- 
nued burning three days and a half, or eighty-four hours, with- 
out having Iiecn touched ; and the small conical crust; whicht 
formed on the burner, did not amount to two grains, though the 
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oi] was of the inferior quality that is sold under the name of 
whale ml. When a greater degree of illumination is required, 
the number of burners, and capacity of the reservoir, must be 
increased in proportion. It will be found, that a lamp of this 
description is as readily lighted as a candle, or lamp with a 
wick ; and the burner may be such as to produce a flame that is 
a mere lumihous point in a dark apartment, or only a blue, speck, 
that is invisible at a short distance ; or such as to give a flame 
similar to that of an argand lamp with a wick. This last may 
be effected, rither by two short and wide tubes, having an ar- 
rangement similar to the metallic wick-holder of an argand lamp, 
or by means of small short tubes, placed nearly in contact, and 
in the form of a circle. 

A convenient small hand-lamp, fi>r occasional purposes, and 
rither for burning oil or alcoholic fluids, is made, by fixing a 
long tube in the mouth of a small bag, formed of caoutchouc, or 
other impervious substance ; the burner being supplied by the 
pressure of the hand. 

When a thin narrow collar of metal is attached to the mouth 
of a burner, so as to project in the form of a small cup, the re- 
semblance .of the flame then produced, to that of a gas>lamp, is 
so complete as readily to deceive those who are not aware of the 
presence of oil. If the collar be made of impure silver, and the 
lamp has not recently been used, the flame, when first lighted, 
has a green colour ; but this adventitious colour disappears in 
the course of a few seconds, when the metal acquires a red h«.nt 
In the practical line this modification of the wickless lamp is par- 
ticularly lieserving of attention. •> 

Various attempts were made to take advantage of the capillaiy 
attraction of tubes, for muntaining a constant supply of oil to 
the bumei)’ which at first proved unsuccessful ; and the want of 
success was attributed to the well known fact, »hat^howevt^r high 
a fluid may rise in a tube, bjndgpillary attraction, it will in no 
instance rise, so as to flow fhim its upper orifice. This, how- 
ever,<*Was found to be incorrect ; for a small perforated disk of 
mica,^ having a small lube cemented into the perforation at its 
centre, will constitute a burner of this description. When such 
^a^buruer is placed, so as to float on the surface of oil, the oil 
rises by capillary attraction, and fills the tube. If a. lighted 
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match be now applied, the oil in the upper part of the tube eya- 
porates and produces a flame, fresh portions of oil rise to fill the 
empty space, and thus combustion is maintained. With such 
a burner there is no shadow ; the reflected image of the flame 
being seen directly under the true flame. • From a number of 
such burners, in an appropriate glass- vessel, the illumination is 
brilliaiits and the floating disks are observed to be in continual 
motion, as if alternately attracting and repelling each other; which 
proceeds from the film of oil immediately under the mica be- 
coming expanded by heat. Though such burners, when pro- 
perly constructed, will maintain combustion for many hours, 
if tlie flame is by any means extinguished, they almost in- 
stantly sink to the bottom. This results from the structure of 
the mica, and the expansion of the oil by heat. Mica is com- 
posed of thin plates, which admit oil into their interstices ; and 
the oil thus admitted, with that on the under surface of the mica, 
is expanded by the heat of the flame. When the flame is extin- 
guislied the oil cools, and then the mica, being specifically heavier 
than the oil, necessarily sinks. * 

A burner, similar to the one above described, but more appli- 
cable to ordinary purposes, seems to merit description, as it may 
be readily constructed, and will be found admirably adapted for 
a night lamp. In this form, a small light concave shell, or a 
light conclave glass, resembling in miniature that of a watch, or 
a small disk of card paper, made concave by pressure, and coat- 
ed with a solution of gum, is used instead of the mica. A small 
hole is made in the centre, and a piece of sound cork, about the 
size of*a pea, is cementecUon the convex side, and over the per- 
foration. A small perforation is then made through the cork, 
and a rather wide apd thin bugle bead is stuck firmly into it, 
fromj^e concave side of the shell. The only use Si the cork is 
^40 fix the bilhier* so as tOi^dgpi^ ol* hs being readily adjusted or 
replaced. When the shell floats on the oil, the upper extremity 
of the burner^should be nearly on a level with the. surface of the 
fluid ; and if the burner be properly fixed in the cork, tHe shell, 
glass, or«concave piece of paper, will not sink when the flajn^ is ^ 
extinguished. The quantity of pale rape seed oil (which, '^in , 
every respect, is the best) that is consumed by a single burner^ 
amounts to about three-fourths of an ounce in twelve hours, 
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and the consumption is so regular and uniform, that, when a 
lamp is constructed in the form of a floating syphon, it is found 
to measure time with great accuracy. 

Tallow, and other solid combustibles, of a similar nature, may 
also be burned without a wick. In such cases, it is only neces- 
sary to melt a small (]^uantity of the solid substance^ with the 
end of a hot wire or rod of glass ; or to introduce a littte oil into 
a hollow, previous to introducing the floating burner. After- 
wards, the heat of the flame is sufficient to keep up a supply of 
fluid. 

It is well known, that volatile oils, such as turpentine, give 
out so much carbon in the form of soot, during their combus- 
tion, as to prevent their being hitherto burned in a lamp, for the 
purpose of illumination. Turpentine, however, may be burned 
in a lamp, so as not only to give out no carbon in the form of 
soot, but to afford a beautiful white light, which, in splendour, 
far exceeds that given out by the fixed oils this was exhibit- 
ed on a small scale, by means of a small experimental glass lamp. 
All flic fixed oils are rendered cmpyrcumatic, previous to 
combustion ; and the same change is necessary in the case, of 
turjicntine, but, from its volatile nature, is less readily produced. 
From the extreme whiteness and splendour of the flame of 
turpentine, there is reason to expect, that it may yet be ap- 
plied to valuable p:?rposes. The preceding details have been 
entered into, with the view of facilitating investigation, and 
were, to a certain extent, necessary to the next part of the sub- 
jeet. 


2 .— O/* the Colour ofFUmc, 

Previous to entering on the subject of tVe colour of flame, it 
is necessary to attend to what, for the sake of distincUQti, may 
be termed its structure. Exterior^- the centvaf cJiic of gas cn* 
vapour, that is, in the pniper flame, there are parts which can 
readily be distinguished, and which distinctly differ from each 
oth^r; ’^"^ne part may be changed, or a part may be made to 
while the others remain unaffected. By means of a 
p9sm, the light of any flame may be shewn to be composed of 
0^erftl colours : — ^tbat, however, is a separate investigation, and 
irhkh is left to those who arc conversant in the branch of sci- 
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cnce to wliich it properly belongs ; the structure of a flame biis 
reference to what is cognizable by the naked eye. 

When combustibles that are compounds of hydrogen are 
burned, so as to produce a blue flame, without the assktance of 
a blowpipe, or any similar contrivance, the flame appears in its 
most simple form, and two parts are to be distingilished. The 
one appears immediately exterior to the cone of gaif or vapour, 
and, as seen on each side of the flame, has the appearance of a 
bright blue line, extending from the base to the apex of the 
cone. It must he unnecessary to explain how this part of the 
flame is only to be distinguished at the sides, though it sur- 
rounds the whole of the cone. Exterior to this narrow blue line, 
is an attenuated portion of an opaline or misty blue colour, 
which extends al)out the tenth of an inch, more or less, beyond 
the blue line, and whose exterior surface is ill defined, resem- 
bling a brush. This exterior portion surrounds the whole flame ; 
and though its presence might not, in every instance, be susjx^cU 
ed at certain parts of the flame, it surrounds the whole of w'liite 
flames, when these are properly adjusted. 

When the substances formerly mentioned are burned, so as 
to extricate white light, the white portion appears interior to 
the narrow blue line, but die former never extends to the base 
of the flame, and the latter can only be traced to a short dis- 
tance on the exterior of the white portion. 

On examining the flame of a properly adjusted candle, the 
blue line exterior to die white light is observed to disappear op- 
posite to the a{)cx of the transparent cone surrounding the wick, 
or at that part where the jsrhite light is extricated with great 
effulgence The same thing takes place with the exterior at- 
tenuated opaline brudi, which is not readily distinguished aliove 
the middle height of the flame, where the white light becomes in- 
tg[isc?firn tllisrinStanee, tli c atte nuated blue flame seems to be nm- 
dcred invisible by the intensity oi ifirwhite light. If,eveninfo^y 

weather, with an overcast sky, a blue and white flam6of diluted 

— - -- — 

* In a blue and white spirit-flame, the bright blue lines are seen extending on 
the exterior of the white portion ; and between their upper extremities is a broad 
arch or belt of a dark blue colour, which surrounds the upper part of the white 
portion, and is observed occasionally to conceal or darken its apex. See Fig. 7t 
in which this flame is represented in outline. 
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alcohol be brought to the window, the flame becomes wholly in- 
visible, not a vestige even of the white portion is to be discerned ; 
so that any one ignorant of its presence, would almost inevita- 
bly meet with an accident, or might be induced to lay hold of 
the burner. This simple experiment will render the existence 
of an invisible, though intensely hot flame, sufliciently intelli- 
gible. TKe surface of the flame of a candle, where tjie com- 
bustion is most intense, is the hottest. Where the combustion 
is most intense, the flame has a pale blue colour, and when this 
colour comes to be contrasted with intense whiteness, it is too 
weak to make a sensible impression on the retina. By means of 
opaque skreens, the attenuated brush may be seen extending all 
over the flame ; but its presence may also be detected, by chang- 
ing its colour in a way afterwards to be described. 

The colour of the light that is extricated in a flame, depends, 
1st, On the mode of combustion ; or, 2d, On the presence of 
some foreign body or extraneous ingredient. 1. When alcohol 
or rectified spirit, having a specific gravity of about 835, is 
burned in a lamp without a wick, and with a half inch 'flame, 
or when it is burned on a flat surface of glass, the flame is alto- 
gether of a Ikte colour. Again, when in burning the same 
fluid with the glass-burner, the flame is enlarged to an inch, or 
an inch and a half in length, a considerable quantity of white 
light is extricated. Lastly^ When the extremity of the glass- 
burner is brought to a red-heat, or thereby, by holding it in the 
edge of a blue spirit flame, portions of the alcohol are succes- 
sively exploded as they come into contact with the heated ex- 
tremity of the burner, and then muqh yellow light is exvricSted. 
We have thus blue, white, and yellow light extricated during 
the combustion of the same fluid, and depending wholly on the 
mode of ccAnbustion. 

Oil may also be burned so as to^piyc out eidi&rTi blae,*&'blvv3 
and white, or a blue and yeltof^ame. When oil is burned in 
a lamp without a wick, so as to give a large flams, the light ex- 
tricat^ isjblue, with a great jproportion of white. But, if the 
stopi^^k be cautiously turned, the white light dimiqishes, and 
at length there is only a blue flame. By again increasing the 
^ow of oil, a spot of yellow light appears in the centre of the 
blue; and by still farther increasing the supply, the white. 
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that is the usual yellowish white, flame reappears. On the same 
principle, a wine-glass full of oil may be made to exhibit either 
a blue flame, covering the whole surface of the oil, or a flame of 
a blue and white colour. 

When diluted alcohol, vulgarly termed ardent or proof spi- 
rit, is burned in a lamp wiihaui a mck^ the colour t>f the flame 
is bluc,pr blue and white, similar to the flttme of alcohol former- 
ly described. In this case, a simple distillation and combustion 
goes forward ; the whole of the water being separated as cold, 
or nearly as cold, as before its passage through the flame ; and 
the burner only acquires a perceptible increasapf temperature. 
The flame has a fine conical form, and the conmustion proceeds 
without any buzzing noise. Hence the advantage of a lamp 
without a wick for burning diluted alcohol, such as the whisky 
of the shops. When that fluid is burned in the usual way with 
a wick, there is, with other disadvantages and peculiarities to 
be mentioned, this great inconvenience, that if, after the com- 
bustion has continued a short time, the flame be extinguished, 
it cannot be relighted without renewing the wick. Besides, by 
using a glass burner, there is derived all the advantage of a spi- 
rit-lamp without the expellee ; and ardent spirits can readily be 
had in situations where alcohol cannot be procured. 

When diluted alcohol is burned with a wickj the flame is not 
blue and white, as when a slow conducting tubular burner is 
made use of; on the contrary, much yellow light is given out; 
the white disappears, and a portion at the base has a blue co- 
lour. The form of the flame is much less regular ; it has a dis- 
agreeable flickering motion^ and the combustion is accompanied 
by a constant whizzing or buzzing noise. But, with all this difle- 
rence of eflect resulting from the mode of combustion, the wick 
undergoes no change, being in no degree carbonifeed by the 
In^lns eas e ^ hc re is a cotemporaneous vaporization and 
combustion of the alcoholic parf*Tff the fluid ; but the watery 
part is not separated as in the lamp without a wick. Part of 
the water is converted into steam, and part of it remains in the 
wick ; which last circumstance prevents the relighting of the 
lamp, after a short continuance of combustion, as formerly men- 
tioned. Though the wick remains uninjured by the flame, It, 
always becomes hot ; and hence not only alcoholic vapour, but 
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Jikewise steam, is generated, and discharged into the inteiior of 
the flame. After the diluted alcohol in the reservoir has been 
consumed, the quantity of water remaining in the wick is not 
equal to that contained in the original fluid, as may readily be 
determined, by ascertaining the specific gravity of the alcoholic 
fluid that is* employed. It thus appears, that, in the interior 
of the yellow flame of diluted alcohol, there is present a certain 
admixture of steam, which does not exist in the blue coloured 
flame of the same fluid ; and when steam is generated, much 
heat is necessarily consumed ; but it does not follow that the 
presence of stea||i is the cause of the yellow colour. Alcohol of 
the strength formerly mentioned, and that which is considerably 
stronger, may be burned, so as to give out yellow light ; and 
alcohol that cannot be made, in one way or another, to extricate 
yellow light during its combustion, has not been procured for 
experiment. 

It would appear that, though some attention has been paid to 
the noting of siu^i substances as give out particular kinds of co- 
loured light, when subjected to a high tenijierature, or when dis- 
solved in the fluid which supjiorts combustion, but little atten- 
tion has hitherto been jmid to the coloured light of a flame, with 
the view of ascertaining the mode of its production. That this 
and the odier substance gives a yellow or green flame, suid that 
the quantity of yellow light may l)e increased by j)articular 
means, has berti ascertained ; but on what the extrication of yel- 
low light depends, or what particular prcxTcss goes forward du- 
ring its production, remains to be investigated. The following 
short extracts from a publication of .modern date, and a gen- 
tleman distinguished in the ranks of sekmee, will be found in- 
t^csting : — After numerous exj>erimentjjs, attended with much 
trouble anH disappointment, I found that almost all liodiesm 
which the combustion was imperfgct^..^®ud!l^pajJterV'iiil^^ 
ton, 85 c. gaVe a light in whiefTfne homogeneous yellow rays pre- 
dominated ; that the quantity of yellow light inoGx?ased with the 
humiffity of these Ixidies ; ^nd that a great proportion of the 
saii\e^ 4 i^t was generated, w-hen various flames were, urged me- 
chanically by a blowpipe or a pair of bellows. As the yellow 
^ays seemed to lie the product of imperfect combustion, I con- 
ceived that alcohol, diluted with water, woukl produce them in 
gi'cater abundance llian wlu'ii it wa.s ifi a state purity ; and, 
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iipuii making the experiment, 1 found it succeed l)eyond my^ 
most sanguine expectations.” — “ I found that the discharge of 
vellow ligiit depended greatly on the nature of the wick, and 
on the rapidity with which the fluid was converted into va- 
pour ” A piece of sponge, having a rough surface, was found 
to constitute the iK^t wick, and for convertii^ the* alcohol ra- 
pidly into vapour, the heat of the wick-faoTder was increased by 
a spirit-lamp ; or red hot wire gauze was brought into contact 
with the surface of the sponge 

By these extracts, we are given to undcTstand, that, when al- 
cohol, “ in its purity,” is burned, it gives a yellow flame ; but 
that, when alcoliol, diluted witli water, is burned, yellow liglit is 
given out in greater abundance ; and the conclusion seems to be, 
that, as moisture increases the quantity of yellow light duiing 
the combustion of cotton, jiaper, &c. so water added to alcohol 
lias the sajne effect ; and that, on such occasions, the water acts 
by causing, or by increasing the disposition to ‘‘ imperfect com-*^ 
bustion.” Admitting, however, tliat these views were established, 
such ([uestions ati the following immediately present themselves : 
What is imperfect combustion ? Is the presence of water essen- 
tial or only accessary ? &c. This is a subject that might en- 
gage the attention of some one of the many expert chemists of 
the present day : there is certainly no M'onl of interest, and 
much precise informatuiu is still wanting. The few facts tliat 
have been, or that may be, brought forward on the present oc- 
casion, are siibiiiitted as a i'ontribution, with the hope that they 
may tend to promote investigation. 

The blue flame of diluted dcohol has, as formerly stated, a re- 
gular form ; is steady as that of a well-adjusted candle, and tlie 
ix>mbustion proceeds in silence; but, when burned with a wick, or 
otherwise, so as to give a yellow ligiit, the flame is very uii- 
b jtlyrl^iidiiih rrr%iigtj pn is always accompanied witli noise. 
Whither this muse proceeds, ih instance, from actual ex- 
plosions, may uncertain ; but it is certain tliat when dilated 
alcohol is ex{doded, by throwing it into a red hot fire, or by 
other mean^ a profusion of yellow light is extricated ; and, when 

* See Description of a Monochromatic by David Brewster, LL. 

&.C. Slq. published in the Transactions of the Boyal Society of Edin., 1822. 
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, brought to the margin of the blue flame, produces a discharge 
of light of a fine yellow colour ; and, in this cose, no moisture 
can be present. In this way a beautiful flame, of a yellow co- 
lour from the base to the apex, may be produced, and which is 
altogether free of any unsteady or flickering motion. 

%Vhen te piece of wood that has been carbonized in a spirit 
flame, aiifl completdy extinguished, is brought under a blue 
flame, a very slight motion given to the wocxl will be followed 
by ah extrication of yellow light: and by rubbing two such 
pieces of wood, the one u}ion the other, under the flame, the 
whole of the latter will acquire a yellow colour. Scraping the 
carlx)nised wocxl with a knife produces a similar effect ; but, in 
this case, larger particles ai*c also separated, which give out 
light of a brilliant yellow colour, and much better suited for 
the purpose of illumination, than tlie dull mat yellow of di- 
luted alcohol, or that produced by the smoke, &e. of carbonized 
w(X)d above described. For, in lx)th these cases, the light is si- 
milar, and proceeds from a mcxlification of the same part of the 
flame. By means of ciirbonized wood, &c. the exterior attenu- 
ated brush-flame of a candle or lamp may be rendered visible all 
over the flame, a yellow colour being ex>ininunicated to it. It 
may lx? remarked, tliat there is I’eason toIx?lieve that pure carlxin 
would not produce the effects alxjve descrilxxl ; but that has 
not been procured for experiment. If, when a blowpipe is 
used with a candle, die wick be cut short, so tliat the stream of 
air may pass through the white part of the flame, the jet has 
a fine blue colour: when the jet has a red or reddidi-yellow 
colour, it will be found that particles of the carboni:^ portion 
the wick, or of soot, are carried off* by the current of air 
from die blow]iipe; and whether a blowpipe or bellowrs be 
used, tha^ yellow light is similarly pnxlubed in all cases in whicli 
the combustion is supported by 

When a wire or rod ofagb^s i^rntroduced into a blue^fl^e, 
yellow lij^t is commcHily extricated,and diis alwjiysproceckls from 
some fordgn substance on the surface of these bodies, such as con- 
smoke, dust, &c. ; i{ is almost impossible to handle glass or 
i]il|iMiflhed metals, particularly when the hands are hot, irithout 
* Ssaving condensed pei^spUbition on their surfaces. An oppor- 
tunity occuri-od last summer, of pointing out this circum- 
jftaiice to Dr l^rew^ster, to whom h^d lieen exhibited, and with 
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wholn iirere riepeatedly discussed all the^ experiments on oolouf- 
ed flame, &c. It was stated by him, that glass or mica introduced 
into a blue flame, produced yellow light ; but it was immediate- 
ly shewn, that when a glass-rod was brought to a white heat, 
and thereby perfectly cleaned, previous to its bein^ introduced, 
when cold, into a blue spirit flame, no change of colqpr was pro- 
duced ;«and that the yellow light proceeded from some foulness 
of the glass. Apparently clean glass and wire kept for a length 
of time exposed in a room with a fire, have been observed to 
change the colour of blue flame. But as soon as the glass or 
wire is made red-hot, the yellow light disappears, and cannot be 
made to reappear without a renewal of the combustible substance 
on their surface ; and hence a monochromatic lamp giving a yel- 
low light, cannot be constructed by a ooU of wire in the centre 
of a blue flame. 

Various salts, such as the muriate of barytes, the muriate of 
soda, &c. ore well known to give a yellow colour to flame; and 
it has been supposed, that the yellow light was produced by the 
water of crystallization ; but in this case, it would be difficult to 
imagine why the sulphate of alumina and potass, and other salts, 
should produce no change on blue flame, and that the muriate of 
lime should give it a beautiful crimson colour. The water of 
crystallization may be accessary to the production of coloured 
light ; but it does not seem evident that it is the primal^ cause. 
By means of the blue flame of diluted alcohol, and the muriate 
of soda, a steady flame, extricating jrellow light, may easily be 
kept up. An opportunity ocedrred about a year ago, stow- 
ing to tffe gentleman formerly mentioned the following simple 
experiment. A narrow slip of paper, or of thin soft mu^, 
well soaked in a solution of the muriate of soda, was rolled on a 
short and rather wide glass-tube ; and the roll was retained and 
dGfcfl3^Bjf1ui6Q!ei^id!tj^^ p^se{l over it. This, as a collar, 
was placed on the gtos-bumer of a lamp for burning alcoholic 
fluids, mi whcfl the lamp was lighted, the collar was brought 
up TO as to bring the circular edge of the paper into contact , with 
th^ base of the blue flame; and in this way a steady cmdcal 
yellow flame was produced. A collar, consisting of TOveral reSh 
of a particular kind of paper was preferred for experiment, the * 
roH being easily raised between the tubes by the hand, after the 
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manner of the drcular wick of all ^u^gatld lani]^* A monocfartv 
math bunp, made exactly after this method^ hius latdy bean ex- 
hMted, the blue Same being produced from coad^^ mtgas. 
In this instance, the flame was extreiaely unsteady, having' the 
appearance of the feather-shaped flame produced a blowpipe; 
and it is wdi known, that an unsteady Wavering light is extreme- 
ty unfavourable to distinct vision. « 

Other experiments and observations relating to flame are ne- 
cessarily delayed for want cf room. 


Tour to the South of Frcmce and the Pyrenees^ in 18SS. By 
A. Walker Abkott, Esq. A. M. F. L. S. & R. S E* 

&c. In a Letter to Professor Jameson. 

Sib, 

Y" OU have kindly signified to me a request that I shoidd de- 
vote a few hours of my time to the giving a short account of 
my late excursion abroad. This to me is no very easy matter, 
having kept no regular diary, and but few notes that may amuse 
you or the readers of your Journal. Such notes, however, as 
I did keep, aided with Cassinfs map of France reduced by 
iDonnet, may enable me to give you at least an outline of my 
diort tour ; and I shall employ the very words of my note^ as 
often as possible. 

It is scaredy necessary to enter upon my journey from London 
to Paris : that ground is travelled over by so many at the 
day, that nothing can be said that alihost every one does not khUw. 
None, however, but tliose who have crossed from Dover to Calais 
can believe in the shortness and pleasure of the sail. In days of 
yore not know how many hou rs, or even day s, Wer e de- 
voted to this perilous passage ; Iflli, at pres^ty tmi^ cn^ur 
hours is only requisite in those blessed inventions yd^ped Steam- 
boats. llie sailors, too, are surely more expei% than f|^d*ly, 
orifiblus Iw more mercy, as we neyer hear now df' a "Tom 
'PtpiBs thrusting his body fhr<m^ the deck to the odbi* 
limd of the vc^I, when captain and ah httve given over eveiy 
thing for lost. Nor do we teel ftM any one now tfihiks of ta- 
king the precau^on (still, howev^, ijeconimtoded hy the aynent 
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♦ wHwlAtorg ttf EbelV Giude throu^ Svitzeiflaad *) of laying in 

a Btwe of jHovisiflBi^ of ben^t, not to die travdla, but to the 
atewardi AitCalaiaour paaapmts are taken 6om us, and a pro. 
viahnary. one given as fkr as Paria This, if not attended with 
ineonyenienee, is at least attended with a small expence ; and I 
haye never hem able to find out any good reaton^^ it. If a 
person goes any where else than to Paris, he is allowed to retain 
the pasqxnt he received in London, and is charged nothing ; 
so that one going first to any town in the north of France, 
there gets a visa for Paris, and the passport is not changed. ^ 

I arrived in Paris on the evening of the 12th February, faa- 
Wig been inclosed thirty-six hours in the Eaploifyition ^enende 
des Measageries Royades, the general blowing-up of ,lhe royal 
post-houses,'' — a species of vehicle which, tliough much impro- 
ved since my short residence in France in 1821, may still be 
rendered much more comfortable. This is throughout denomi- 
nated a Diligence," but ought to receive rather the app^^ 
tion of Paresaeux^ or the Sloth ; but I ought not to com- 
plain. The distance is 324 posts, or 1624 English miles ; so 
that we had travelled at the enormous rate of 44 miles an hour. 
But is it possible to make the French Pareaaetix^ comfortable ? 

1 fear not. This English term has no corresponding one in the 
French language. The French emigres, as I am inform^ 
had acquired, by their long residence in England, some indis- 
tinct ideas of English comfort, and actually went so far, after 
their return home, as to use the English word with a French 
twang. This, however, was never countenanced by the Frmdi 
Acadeniy, none of the m^bers having the least conception of 
what was meant ; and I now bdieve the word is dropt for ever. 

I have often been asl^ed for an explanation of comfort^ but I 
have always found, that the present nature and lAUts of the 
paafSlP'MKei'td” for them to enter into my^eel- 

Of a month's residence in Paris, and of my motives for beiqg 
thero, I need not trouble yott witl^any notice. It was tbfi sea- 
son of t^ Carpiv^--4dl was gaiety. On Tuesday, 15A.Fe- 

*. 7lie p Mia ge is addooi mtre tlifn twelve tpin, and Bemitimea leas* 
than throe ; only a small stock of provisions is therefore necessary.’* 
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brtiaxy , I had occasion to be much in the streets. The tdiole 
of to-day I every where encountered the masqueradera of the 
carnival. One says the English are attached to raree-diows and 
wondm ; but all is nothing to what I have to-day witnessed. 
Every one fagje turned out, some in carriages or cabriolets, others 
on foot, othep on horseback,— 4II to look on a fewfoolswith masks 
on their faces and tawdry doth^ on their backs. There w<as nei- 
ther spirit nor character in thdr costumes ; their caps being prin- 
cipally of two sorts,— one likea fooFs cap, the other like a turban. 
Th^ did nothing, said nothing, but paraded the streets and 
boulevards in open landaus and carriages. To me all in cos- 
tume appeared to be of the lower classes, mixed with a few 
hired troops of rope-dancers. Yet so important a business is 
the Carnival, that the king of these fools was introduced on 
Sunday last to his Majesty King Charles X. ; and was yesterday 
again introduced into the Court of the Tuilleries. One almost 
expected to hear them cry out “ Vivent lea roia.^ Allvdiis 
mummery has no doubt meaning, but— I am no Roman Ca- 
tholic.’* 

« « » » ♦ 


« The French may talk of politeness, but, in some respects 
they are entirdy devoid of it. The military hold the civilians 
(as our own East India nabobs, who, to say the best of them, 
sdl their services for money, do the merchants at Madras and 
Calcutta) quite beneath them ; and farther, those who can ride 
on horseback, in carriages, cabrioleta or Jiacrea^ seem to consi- 
der those on foot as the very canaille. This spirit pervades 
even the drivers of these vehides ; the streets are narrow^ and 
if one is not somewhat nimble, he is sure to be run down. To- 
day I was squeezed into a shop-door to ayoid a cabriolet trund- 
ling along at six or eight miles an hour; and had I not taken re- 
fuge, the brutality or indvjUty of thei lUlVBFIl^Uuld^RUL ffi 
lowed him to rein up his horse. The last time I was in Paris, 
a horse patrole came gdloping through a streeC crowded-with 
p^le, apd a porter dose ito where I was, who could hot get 
* qiri^y out of the way with the load he carried, hqss liter^y 
Bode down ; and although a few aacrea were bestowed on the 
^ gens d’armes, and cries to stc^ bawled out, he nev^ deigned to 
logk over his dioulder, kughing, I have no doubt, at the noble 
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exploit of trampling under his horse^s feet a foot-passenger. .A 
Frenchman is more polite in many things than the Engliah, but 
in much he falls far behind us.^ 

When I left England^ my intmition was, after getting through 
the private business that called me to Paris, to set off direct to 
Switzerland, and there spend the summer. Whe^ however, at 
Paris,,! received so many requests from my valura friend Mr 
Bentham to pay him a few days' visit at Montpdlier, that I was 
induced to accede to his wishes until the season was sufficiently 
advanced for a Swiss tour. You know that natural history is 
one of the branches to which I have long paid attention ; in- 
deed, I have to thank yourself for that taste, having acquired 
it when attending your classes eight or ten years agp. One 
branch of natural history leads to another, and if I have now 
given up mineralogy, and attended chiefly to botany, it is not 
that I dislike the former, but find it rather a too weigMy mA 
bulky study, while plants are much more portable. The kind- 
ness of Baron B. Delessert, in throwing open to me his rich h^- 
barium, gave me an opportunity of studying attentively the col- 
lection of Palisot de Beauvois, now in his possession, and enabled 
me to make out what many of his hitherto doubtful species of 
mosses are. A notice of these may be of little interest to some, 
while to others it may be useful. I shall, therefore, here mark 
a few of the most important. 

Bartramia subintegrifelia is Bariramia praeiUs. 

Biyum gjmnostomoides. is not in Beauvois* herbarium, and may be Uiere- 

ftre rejected as a doubtful species. It is pos- 
, sibly WeUna Templetcni, 

Cecalyphum eylindraceum....i8, t think, a variety of his Ceoaipphimperiekmiia'^ 

le: both belong to IHorammy and approach dose- 
^ ly to B. calpdnum, 

■ ■ ■ loiigirostratum..ia Dieranum Sehraderi in a young State, 
jji' ■iiHiiyT_*1llfi> » — Dumnumflageliaire. 


Bicranum df^otomum .as Thpaanomi^i^ viwUe. 

■ ■ .I phascoideum is GrimuM papUnpodon* 

' ■'*> atriatuKi...... is a TrichoitmHim. 

Fissidens dubius is Dkranim adkmiMdeB var. 

Fontinalis squamosa. The ihiit is'*in a bad state, so that 1 am doubt- 
ful whether this belongs to F. or 

should be united with F. disMa Sprengel, 


and form a distinct species. 

Gymnostomum only Ggmioilmvm 
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Hedwigia nenron .if CMmmia tipoearpa var. It if the 0. JlrMe of 

Turnery ef BeauToif himfelf had }ong ago dif- 
covered and marked in his herbarium. 

Hypnum arbuecula Thia is a Hookeria, It resembles ezceediagfy 

Hooktria roiuhta^ but is much latgefy being 
about 3 or 4 inches in height. I should be 
f unwilling to separate the twoi faowevery m 

if Beauvois* plant has not jet been found Uiihiit. 

coiifertum is IT. murak. 

■ ■ gnaphalium. .....is Bartramia kmeniouh 

I lon^orum is stranUneum. But there is another plant'in 

Beauvois’ herbarium under this name ; it ia 
ILfluHana. 

■— * magellanicum is Ilookeria magellanka N. 

■■■ sipha ...is H* riparium, 

■ ■ stoloniferum is H. aUenuatum^ or I^skea aiienuaia Hedw. ; 

Mnium polmifhlium is Dusranum aemieompletuoL 

■ -I ■ rubellum is Bryum canmmu 

Orthotrichum americanum is O. Ilutchin^^ 

. ■ ■■ . !■— heteroph jllum. .is O. dkiphanum, 

I breve. This is a mistake of the printer. In Beauvois* 

herbarium it is lavty and the plant is the 
same with the Sc/Uotheiniia torta of Schw. 
Filotrichum biductulosum*. ...is Valtmia polytrichoides N. 

denticulatum is Junyermanma Thtmarni Hook. 

■— ■ ■■■■ ■ serrulatum.. is prolmblj a Netdura. There Is no fruit, and 

it resembles somewhat Hwkefia LangtdwfiL 

Poljtxichum elatum* 1 

- - remotifolium.. > appear to be only P. commune, 

. ■— ■■ subpilosum. ... j 

Splachnum pusillum. ..This, of which Beauvois is ignorant of the loca- 

lity, comes from Norway. It was sent to 
Jussieu by Yahl, and was properly named by 
him SpiU vamUaeum, ^ 

Trichostomum obtu8ifQlium....is T. aoiculare, « 


My partiality for botanical science was indeed no small rea- 
son for , my (Visit to the south of France*, and although the 
month of Ildarcb had only commenced, vet I had the pyy^pef^ of 
seeing wij^ tlje Miiora vemekSXid HiUcWmsia petrm (two plm" 
altfaou^ occurring in En^and, yet very scarce), with the Vek 
lam^ crucuUa^ Andrj/fik nemausensie^ AstragcHm 
Twofftmm ErcSkm Romanymy and jsome .i 9 (her 

snaSiiili^ Frame plants, whidi Mr Bentham wrote tb me had 
lodg been in fidl bloom. 

9&ih Moftchj Lgfons.^^^* I left Paris on Tuesday morning 
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<tIi^%Sd) at half-paat 5 o'clock, /Bad got to Fountainbleau about 
1 to bieid(£ut; proceeding to Montargis to dinnor, about haJf- 
paat Ty— 4fae traTefling most provokingly slow. During the 
night I was awakened from deep by a tremendous row be- 
tween the rest the passoagers and the postilion, who had been 
cooUy waUdi^ his hwses a league «r two, whiM he on fruit 
was ei^dying the fineness of the night. * Got on h> Pouilly to 
breakfa^ Between Neuvy and Fou^y 1 saw, for the first time 
this year in France (so backward 1 suppose is the epring), a wild 
flower in blossom: it was Selleborut ^etidus. This was the 
first dedded vine country wc had come to, but here all the ri- 
sing grounds were closely planted with that dumb. Between 
Pouilly and La Charito I observed also, for the first time since 
leaving Paris, bullocks commonly used fat plougfaii^ and diaw- 
iag loaded carts ; but all these— the wild flowors, the vines, and 
use of bullocks— became more common as we got towards Lyons. 
The bullocks are yoked quite in the Roman fashion : a beam of 
wood is fixed across the brows of each pair of oxen, and is tied 
to their luwns ; and to the centre of this beam, between the 
two animals, is attached the extremity of the pde of the cart. 

“ We arrived at Lyons last ni^t about IS o'clock. The 
road down Mount Tatare is very beautiful, and in many re- 
spects resembles Glen Farg in Perthshire ; but the descent is 
much more rapid. Lyons is the richest town in France, and is 
famous for its silk manufactures, and on that account the inha- 
bitants hate the English, and take every oj^rtunity of chjeot- 
ing them. An En^sh Jew is an upright num in comparison 
with the Lytmaia Moreovo*, the most respectable houses think 
it a kiitd of duty to charge the English two w three prices. An 
En^ish gentleman whtmi I met to-day at the table d'b6te informs 
me, tiiat even the bafikers do not refrain from this ^^stem. He 
wjWwd Jy^)|^ injo me |n<mey at Lymis, and get their bill on 
Paris : a banker at Liverpod would give one on London, pay- 
able at sig^t ^ but here, when my infrnrmer first called, they 
tdd hhn th^ would not give a bill for less than ten days. This 
he refused; but whoi be resolved to accept these terms, and 
called again, they saw he was anxious, and ihey raised the term 
to fourteen days. Again he called, and they tabed it to twen^ 
and the last time he went to them, th^ told him th^ would 
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not do it under a month. On#af the first places to whiehl^^iio* 
naparte proceeded on his escape from Elba, was to Lyma; and 
a great proportion of the inhabitants are still Buempartistsin 
their hearts.*” 

87f& Left Lyons yesterday morning at S o'dook* 

Mules now X^an to be more generally used for drawing loada 
At Vienne '(where died Pope Pius VI.) the country becomes 
finer : both hills and dales were now covered with vines, mid 
die almond trees began to show forth thdr blossoms. The ro- 
virons abound in Roman relics. A litde below this is a remark- 
able ancient monument : it is a liuge pyramid on four high 
supports or arches ; but, what is singular, the base of the py- 
ramid is plain, not arched, and, with the large flag^atones 
which constitute it, seems ready to fall upon one's head.-— 
Many plants now begin to make their appearance ; indeed the 
difference between the vegetation of Paris, and that to the south 
of Lyons, is very great : the crops arc here far above the ground, 
and the lambs were already several weeks old. On a hill to the 
south of Vienne that we walked up, I saw the Buwus temper- 
virens^ the conunon box, in flower. I colheted some of the 
Grimnma qfiricana {Dicranym pulvmoitum Hedw.) : this has 
a hemispherical operculum, and is certainly to be distinguished 
from the Grimmia pulvvnata. By some, the south of France 
phmt is considered as different from that of the Cape of Good 
Hope; but I can detect no difference, although I carefully 
examined the latter in the herbarium of Mr Burchell at Ful- 
ham. It appears, although unnoticed till met with at the 
Cape by Thunberg, to be even more common in the regioarof 
the olives in France, and probably also in Spain and Italy, than 
at the Cape. The hiU on which we were was of puddingstonc, 
and is quaciied for gravel to the roads : Uie mine is carried in 
nearly a bprizontal Erection, pillars nf. frfi 

to prew^ jhe roof falling lui The hills still continue along the 
we^ i!$4^'of the Rhone.” 

de RousuUon. St The hills now begin 

small, and are covered with vines: they are terraced, and 
.seem of a red gravelly rock. Cdte-roti, and several dtheraf^the 
^ fine Rhone wines are produced in the neighbourhood of St Vid- 
lon, below which the view gets more beautiful as we arrive, at 
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an dbow 0 f the Rhone. The beatify of the landscape oontinuea 
to Tafe/nmbediately below 'trfaiek, m the left hand; is &e Her- 
mitage, fimious for the wine of 'tifiat name: Opposite to Tab, 
on the other side of the river, is the pretty village, or rather 
town, of Toumon. Formeriy the only ikmunmricatioti between 
these two was by a boat pulled across in a manner i^mewhat si- 
milar ti 4 what I have m Scotland : A rope is suspend^ be- 
tween the two abutments as a guide, while a small rope attadhMri 
to the boat slides, by means of a ring on the largm*, to prevent 
the bark being swept away by the force of the stream. * In 
Scotland, I bc^evc, they generally push over the boat by rest- 
ing the hands on the guide-rope; while at the Bac de Tain, 
and other Bacs or ferries in this part of France, they have a 
small contrivance to pull it over. There is now so great a com- 
munication between the to^vns of Tain and Toumon, that a 
handsome chain-bridge has been commenced, and is expected 
to be finished in the course of the season *. 

“ We now proceeded towards the river Isere. The Hiron- 
delle dihgeiices are the chief ones opposed to those of the Mes- 
sageries Royales in France. There is one between Paris and 
Lyons, and a corresponding one between Lyons and Marseilles. 
This last left Lyons an hour before our diligence the Pareasens^ ; 
but by stopping sliorter time at breakfast, and by overdrvoiwg^ 
we had made up to our antagonist at Tain. As the first ar- 
rived at the ferry or Bac d'Isere must get first over, we bad a 
competition, for the first time I ever saw such a thing in France : 
still the Sw'allow kept ar^head, and never gave us an opportuni- 
ty to la^sdlt an its tail; bpt, driving near the pier, their pos- 
tilion thought that we would not attempt any fardier struggle, 
and stopped ; but he reckoned wrong, for, at the instant, we 
doubled our pace, and in a second drew up beforw the other, 
leS3»riTg'bi^4abckKnfch rgainst us not a few of those tremendous 
oaths with which the mouth of a Ff^ch postboy is pasuliaTly 
well stored. L was rascal enou^ myself to enjoy the fun, and 
even tipped the postilion a piece^of silver for his good deeds, 
and promising another diould he prevent the Swallow flying 
past us.’*' 

* This bridge ^as nearly completed when I returned this way on the IStli ' 
September. 
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, We crossed azid got to VaiUenoey dkne to vliich is a geest ar- 
tiUaiy aneiiaL Leaving Vallenoe, the motm shone tdesii* end 
illqminatmg the Bhooe at the intervals ws could see the liver. 
There was none besides another gentleman and m jsdf in the 
coadi, and, stretched at full length on the seat, I eiyoyed the 
night extre^y. It was so mild that we down both the 
windows ; and althotfj^ only in the end of March, 1 fimnd it 
much wanner to sleep here, than I have experienced on some 
of. the Soottidi mountains, under a tent, in the mcmth of Au< 
gust 

“ This morning the sun rose upon us about 6 o'clock, shining 
(m the old fortress of Donz6re. The scene is now much changed 
from that of yesterday : we have now entered the Hcgion des 
Oliviers,” the “ Region meditenanncc,” or, as it is also called, 
the “ Midi de la France.” The mulbeny trees now cover the 
plain ; low hills are at each side in the distance, studded with 
white houses, which probably appeared more beautiful as the 
sun was shining on them so very obliquely. Towards Pierre- 
Late, the mountains again appear on the left ; and ju^ before 
entering this wretched village, there is a very singular, and ap- 
parently isolated rock of great height, almost close to the road, 
and which resembled, on a small scale, our own Dunbarton 
rock. Passing Moudragon, it is on the left side rocky and 
hilly ; the olive trees now commence, and flank the hills like 
die beeches on a Highland mountain. 

“ Mamas.— -J. walked on while they changed horses. My ^es 
were now beginning to get omfused with kddng on jdaots that 
I had never seen wild before, growing out of all the dry dusty 
walls that I passed. 1 had neither, however, time for gather- 
ing them, nor means for drying them ; and it was of the less 
consequenae, as I expected to meet with them all at Avig- 
non or Mon^iellier. On altering Or]gpge,d(^ig|Bgdirtbq^- 
triumphal arch of Mariua On leaving the town, we 
saw h^ga and apparently banen plains, covered with cail- 
]adX^''or round hard stones: all the sofl seemed a plumpud- 
dhigfitone nature, and by the dissolution and sinking M dhe ar- 
{plla^us cement, the cailloux are finally loosened, and lie on 
^thesurfoce. There was nothing on these jdains but a few mul- 
berry trees, which, however, I am told do well, if the soil is 
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loosened about their roots, with a fioeke ox mattock, twice or. 
thrice a-year, to allow the scaiitj rain that &lls, or the watar 
used io irrigation, to penetrate to thdr fibres. A less stony 
and more argillaceous soil continues to Avignon, and appears 
to be well athpted to the vines : these between Paris and Ly- 
ons must be supported by stakes, but here they hav^enormous 
ixxits, an^ riiort arborescent stems, and reqtdre no supporta.^ 

I arrived at Avignon between 2 and 3 o'clock, and found 
that my friend Mr Bentham had come here from Montpellier 
to meet me. We went together to M. Requien's. This gentle* 
man, inter aJia^ directs the public garden at Avignon, hut, be- 
sides being a good and active botanist, attends also to other 
parts of natural history. His library of botanical works is the 
best in the south of France, and his herbarium is exceedingly 
rich in European, but particularly in French plants. His libe- 
rality as a botanist is also very different from what one often 
meets with. He seems to have even more desire to give than 
to receive,— and he has the power of giving. Upwards of a 
month's excursion made to a distance every summer for these 
some years past, has enabled him to lay up a stock of much 
that may give pleasure to the botanist. Switzerland, the Gre- 
noble Alps, lies Hieres, Piedmont, Marseilles, Toulon, Nar- 
bonne, and lately Corsica, have all been examined by him. Be- 
sides, his residence at Avignon, in the heart of one of the rich- 
est parts of France for plants, was sufficient itself to furnish* 
him wifb ample provision for his friends. 

80/A March.^^* Requien having made up a party to-day for 
Vaucluse ,0 we set off from Avignon at 6 o'clock, in a calache 
and cabriolet. It is about twenty or twenty-three miles dis- 
tant The rocks are very steep, and encircle the fountain, so 
that the water has no Egress in the dry seasons, whemthe foun- 
tain is lowc.«bu|,h 3 ^ 4 ierco|ating the rocks ; it ccmsequently is for 
some distance lost, but again appeaiv'a little below in a large 
stream. Partly down some other streams gudi out of the 
rodis on both sides; so that, in the course of one or two hun- 
dred yards, a large, deep, and wide river, the Sorgues, is 
formed but this, again, is soon afterwards made to split into 
eight or ten brandies, each of which serves, in their course, to 
turn mills, or irrigate the fields during the droughts of sum- 
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.mer*. To-day the fountain was unoommonly low; aad all the 
aUmeb whidi are covered by the water wh^ high, wcare now ab- 
tol^iely green whb the Hedmgia ogwa^aajid Cin^idohajbn-^ 
tmakidee^ but of which the former was the more abundant. 
We were so fortunate as to observe here during the short time 
We remaij^ed, Torhila tMoronaios (T. membraniftlia H(xk 
Grimmia t^ricam^ Chfpeota Jonihbupi^ ffutchimu^ petrosa^ 
ThffmuB vutga/ris (or garden tfiyrne), roBooria cruciak^ Hes- 
peria Jttciniataf and Aaptenium glanduJosum Loisli (called by 
some A. PetrarctuB^ and by others A. VaBisclausay Of the 
two last we gathered only one or two spedmois ; ^they are very 
scarce, and if not taken care of may be soon entirely eradicated. 
The Targionia hypophyUa actually grows here, though, if the 
notes I have be correct, Sir J. E. Smith seems to think-ithere is 


* It may be intereiting to some to have Sir J. Smith’s observataons on 
this scene. They are contained in his Tour to the Continent,*’ a book 1 
regret I had not carried with me^ 

JVbo. 30.— Nothing about Avignon could interest us so much as the fa- 
mous fountain of Vaucluse, consecrated to immortatity by the sweet muse of 
Petrarch, and now rivalling in celebrity the Castalian font, which it excels in 
beauty aad magnificence. We arrived on its blink about 3 o’clock in a blight 
afternoon, when the , glowing refulgence of the declining sun on the rocky 
scenery around, increased, by contrast, the charms of the sequestered vole, at 
whose extremity the fountain is situated. 

' ** It was now in great perfection, rather fuller than usual. The water, 
though, dear as ciystal, sppears gieen as it runi^ from the depth of the chan- 
nel. .This fountain is, in fact, a considerable river, arising from an unfathom- 
ably TwSifj basin of a circular form, at the foot of a stupendous perpendicular, 
or rathbir’impen'din^ rock:. A few yards from its source, the stmam fiills, in 
the ukMIt mi^'estid and picturesque manner, over fragments of rofk,' then 
fiwxas t sapid river, winding through the vals^ whose sides, for some .distance, 
rise suddenly to an immense hc^ht from its banks, and then gradually ex- 
pimd into an, open plain. The village (Dr Smith might have c^ed it mise- 
rable^ of Vauduse is built on some of the most accessihle parts of tfa^ pre- 
cipices,' Wifi msh^ ef its houses overhang' thw'xivt!?^ 9hu dhlyilpiproad' to 
Che fountain is by a sixigle paUThlong tiie bank opposite to the town. 

it may eeem epproachiiig ^ impiety to tins pl^ce with 
1 ^ oth^, thoughto than that of Laura and her sublime lover, whose elo- 
quence I almost adore, and to whvse refinement 1 do all possible reveience ; 
yet,]@ cannot ttiit 'fematk^' that Its briiuties life in themselves suffidedt to ren- 
der it one'of the 'i^o^ int^q^estihg spots la the world. A ndturaBst or printer, 
M well as poei, m^pit spend many days here most del%htfiifiy. llio 
nelri^bouring scenery wants only a little more wood;” 
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some mistake *. As to the Heimgia aquatica, few botanists, 
would credit me should I say I gathered none of it ; bat fewer 
still will believe that I was at the pains to fill all my pockets^ 
and my hat as full as possiUc. While tlius engaged, one of 
our companions came up, and assured me I had taken faien 
assez pour tous les botanists en Eun^.'" VoilaYkHit pour 
rAmeriqpe,^ was all I had ^time to answer, while I proceeded 
in my labours. There is certainly something veiy deUgfalAil 
in finding in quantities any thing one has been long eager to 
lay hold of. At the fountain, or rather in the river bdow the 
fountain, I was highly satisfied to have clear demanstratian that 
the Hypnum VaUi8clau8€B was only H. filicimm in an injured 
state. I had long suspected such to be the case, from my exa- 
minations of both in the herbarium. At the edge of the river 
I found the H. JiUchitm abundantly, and in fruit ; while in 
the deeper part of the river, I detected the H. vcX&edausce 
without fructification. By a careful examination I, however, 
at length found, in a place where the water was shallow, a few 
specimens so completely between the two species, that now 
none I should think can doubt of their identity. Of the same 
specimen^ the lower part was the H. vcdliaclame^^ while the 
upper part, which was out of the water, was in fruit, and be- 
longed as certainly to //. JilUAnum. 

^ On the road out from Avignon in the maming, we had 
observed fields as yellow with the Crepia nemausensia^ eet 
they are white in England with the BelUs perennia or daisy. 
Abundance of Erodium ramanum was every where by the way 
side ; whfie some garriques^or waste lands, were as well stocked 
with Genista acorpiua and Quercua cocci/er^ as some fields hi 
Scotland with the Ukx europesua or furze. 

Had time permitted us I riiould have been ddigbted to 
have gone over thr^moimtains some leagues further than Vau- 
cluse to Mont Ventoux, a mountain' of considerable elevation 
(6650 feet English), and on wMch there are some very remark- 

* 1 iu^lwen led into an enor. l>r Smith’s I are^ ** 

too, we found* something much reaembling but which proved hnly 

with its flowers budding. It ia, however, ihe 'AUo^ 
nia rupeHris of Forster (Ftfjrima Uchenoidet of Linn. Supp.), as Ljcspjymve * 
from original specimens. Messrs Broussonet and Sibtborp assured ir(e they 
found the true Tarffhnia in thit»placc.’* * • 
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.able ^anta. The season was not, however, suflieiently ad- 
vanced, the mountain being still covered with anow, and, besides, 
it would have required at least a day or twa We^ tiherefore, 
tetumed to Avignon in the evenii^.” 

(To be contmued.) 

1 

NtOke of a New Zoophyte ( CRona odatOf Gr. ) from (he 

Frith ^ Forth. By R. E. Gbavt, M.D. F.R.S.E. F.L.S. 

M.W.S. &c. Cmnmunicated by the Author. 

We fluently find on the shore the decayed shells oi the 
common oyster, ( OHrea eduUs^ Lam.) entirdy perforated on 
both sides with small round holes, about half a line in diametm*. 
These hdes do not pass in a strai^t line through the substance 
of the shdk, but open on both sides into chambers, which have 
been somehow excavated in the intmor of each valve: th^have 
probably been perforated by some marine worms^ in ordar to 
fised on the animal matter connecting the layers of the shell, and 
to obtain a safe abode, as we generally observe a variety of these 
animals come from the interior, when such ahdls are kept a few 
days in a vessel of sea-water. When these perforated shells are 
first brought up by the dredges from the oyster4)edsof the Fridi 
of Forth, I have almost always found the hdes on their sorfoce, 
and theexcavated chambers l^ween the layers^ filled with a soft 
ydlow organised matter, which appears not to have been de- 
scribed by naturalists, but whose singular properties aititJeit to 
a minute examination. This ydlqw fleshy substance^ oo&ipies 
the perforated shells of die living oyster, as well as the detadied 
valves of the dead animal ; but, in the Hying oyster, as the per- 
orations oxAy seen on the outside, and never pass through 
tTO innermost layer, there is always a thin h^er of &eU between 
die ydlow aubsiance aB(^ the Uving animal. On the death of 
theoytter, and separation of its valves, the inner layer som.be- 
ocmm^-likewise perforated, pid the yellow matter is then sfen 
the holes m both sides of the.A^at die 
fpme time. By aramovingjueomydy the ont^ layer%;We ea$9y 
dis(ovac.J^ tbe internal ^myiMims communicate fii^y wiA 
each other, and with the apertures on the surface, and that all 
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the pulpy matter whidi fills them^ asd projects through the M- 
perfidal opemugs, is cionnected withm so as to form one cootie 
mious fieshy mass pervading the whole shell. This yellow flediy 
substance forms a distinct and wdl marked zoophyte, which I 
have termed Clmia celata^ and 1 have not yet found this ani'- 
mal in any other situation than that above described^ 

The Cllona in the living state consists d a soft, fleshy granu- 
lar and distinctly irritable substance, of a greenirii ydlow ocloar, 
trav^sed like many otho* zoophytes, with minute and regularly 
formed epk^. Its form depends on that of the cavities whic^ 
it fills ; it insinuates itself into their minutest ramificationB, and 
adheres so closely to their smooth parietes, that it cannot be se- 
parated without tearing. The parts of the CUona which pro- 
ject through the holes on the surface of the shdl are tubtdar; 
and on removing the outer layers of the shell, we cmi perceive 
several empty canals winding and ramifying from these tubular 
papillae, throu^ the body of the zoophyte. During the montiis 
of Match and April, when these observations were made, nume- 
rous snuiH ydlow ova were seen in the vicinity of the canals, 
agreeing much in their form, colour, size and mode of distribu- 
tion with those of the Spongia papillaris and Spongia pmAcea^ 
which were then nearly in the same stageof advancement The 
projecting tubular papillae possess a oomjdicated structure, and 
a high degree of contractile power, and exhibit a singular series 
of appearances, when the zoophyte is attentively examined while 
at rest in pure sea-water. When under water, the papillae are 
seen projecting from the apertures of the riiell^ sometimes to' the 
Ieilg;th of a line and a half ;«they present a wide circular opening 
m their centre, and a rapid current of water issues constantly 
from them, conveying occasional flooculi of a grey membrana- 
ceous matter. But <m being touched with a needlS, or witii- 
drawn from the wSfer, the opening gradually doses, the current 
ceases^' and the whole papilla continuing slowly to contract, is 
withdrawn completely within the aperture of the didl. The pa- 
pQk^ viewed in their contracted stat^, {wesentasmooth^ rounded, 
dhit elitramffy ; #hCT they begin to adiratioebeyoi^ the 
fiite of th^ diell, their extremity becomes flat and d^|lidy djU 
lated^ aaAmes a villous apf)earaiioei with open fissurevm&jii^ ^ 
from the centre to tiie margin of the papilbe, and gt length^ mi- 



80 


Dr Grant on a Nm Zoopk^ 

i)itfe drcular opaung is perceiTed in theeaitre oi the villoiia 
siiriwe. The po]^ advances from die didl, and its central 
openhig enhuges in {nopordoo to the heatthy st^ <of die aoo* 
phyte, and the purity and stiSness of the vater; its iat doimy 
ranted surface gr^tudly diminidieB by the widedi^ of die 
central opening, till only t^ margins are lefr around the orifice, 
and the current is again seoi to play briskly from it ](p recent 
specmoens the Clima dredged frmn an oyster-bed near the 
shore at Prestonpans, and examined under the most fevoutable 
drcumstanoes <m the coast, I have twice observed poly^ oi ex- 
traordinary minuteness and delicaiy placed around the margin df 
the orifice^ and whidi, kept in constant motion, advancing and 
withdrawmg themsdves into the substance of the pt^fiUa, while 
the eunrent flowed fimn its central opoiing. The pdypi were 
perfectly invisible to the naked eye in an tndinary light and po- 
sition; but by subtending the CVona in a crystal jar widi dear 
wato*, and placing it between the ^e and a candle, or the sun, 
th^ wrere seen like filaments of silk or asbestus constantly rishig 
and ranking <m the margin of the pallia. On cutting c^a pa- 
pilla, and placing it imder the microscope in sea-itater, the pdyjH 
continued thdr motions, and were seen to consist of a long, dea- 
der, transparent, cylindrical, tubular fleshy body, at the farther ex- 
tremity which were placed about eight short broad tetitdcula, 
slightly dilated at their free ends, which were constantly inflect- 
ing and exten^g tbansdves irr^;ularly, whfle the polypi ad- 
vanced ttt retreated. In two entire and fresh qiecimens, the 
polypi oimtinued visibleandin motion for more tium twenty-frmr 
hours in a jar of water at Prestonp^as ; but X have not yeT nic- 
oeeded in pecodving them in any of the numerous spedmens 
, whidi l^have peserved alive in the water procured £rc^' New- 
haven. l^e spicula of-the CUona cdata are aUiceoua, and have 
a vey dose resemhianoe to those of the grOK’S^paiigiS jMiiUtiK, 
or Nbitune's cups of the tndiBn ocean, many splendid bl<*^ens 
of wladi are preserved in the Museum tif the Uaiverd^ f 'when 
p^^iCured^ separate, by renov^ig the animal matter with thehlow- 
pip^'Or widi nitric add, we observe them to :be loi^, slender, 
cyBndrical, tubular, dig^tly curved, shut* at both ei^ a little 
> ftif^ pi j n the nuddle, acutdy pointed at one end, and termi- 
- natra'^HMi^inall hollow round head at the other. They are 
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about fourth of a line in length, and appear tlirough the nu- 
eroficope aa minute curved pina spread irregularly through die 
whole deshy substance of the * th^ do not impede the irri- 

tability of that substance, as, on. tearing off a portion of it par- 
tially from the shell, we observe it slowly contrail its dimensions, 
and a pofrtion of it entirdy detached, soon becomis eontracted 
and more hard to the feel. 

This zoophyte, though one of the least attractive in its le^E^ter- 
nal appearance, and cme of the most common inhabitants of our 
coast, presents to the comparative anatomist a new and very, in- 
teresting combination of jmiperties; it is closely aUied to the 
€yonium by its contractile fleshy texture, and by its distinct though 
microso^ic polypi ; and it is allied to the Sponge by its silioepus 
tubular spicula, ramified internal canals, tubular papillae, regu- 
lar currents, and the distribution of its ova. It diffcars, hpwpver, 
from the Alcymium^ in not presenting a free surfiace, covered 
with a cqiriaeeous int^ument, marked with stellate pores for.Uic 
lodgment of distinct polypi ; and it differs from the Sponge in 
the obvious contractility of its papillm and general texture, in its 
possessii^ distinct pdypi, and in its surface not being free, and 
covered with open angular pores. It constitutes a distinct genus, 
fomiing a connecting link between the Akyonium and thejSpmige, 
and throws much light on the nature of the latter zoophyte. .1 
havje tenn^ tliis genus Clwna^ (from xAmt, ;from its 

most obyious and remarkable property of retracting^aod shutljiig 
the papillae when irritated ; and the above described species, the 
only one 1 have met with, is named celata^ from its: cwixeaied 
and secure habitation with^i the substance of. oyster-sheila . It 
has au f^tensive distiibution in the Frith of Forth, npdaanmg 
^ibundantly in the,pyster-beds at Prestempans, off Inchkekb, and 
in .the lioads. I have only found it in the shell, of the common 
Oys^,.apd.it XEia^be questioned whether the sharp siliceous q>i- 
cula, and constant currents of its papillss, do not' exert aosne in- 
fluence in feeing or enlarging the b^itation of thisxoojshyte. 

, 1 1 ' Uw. . ’ll." ^ 

Annfe-..*9lf£Y 4986. “ 
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plaef dmvng {he Afferent periodt tfihe EariFe firmation 
^ CKmaktf our GlOht and in naiure,Qnd ^ 

tical ani8u geograplucal dieiribuiion of Us Animals and 
Plants. ' By A. BoirE', M. D. Member of the WemeriaQ 
Society, &c. Communicated by the Author. ^ 

1.— On Alluvial Rocki. 


1. Old Alluvium, syn. Diluvium. 

This aeries of alluvial deposits, in the regular succession, 
imniediately follows the newest tertiary rocks. We do not be- 
lieve that it is always distinctly separated from the modem al- 
luvium, although Cuvia*, Professor Buckland and others, main- 
tain that sudi is the case. When a distmet separation takes place, 
it only occurs accidentally here and thara On the contrary, there 
is in general a trandtkm from the on^ to the other, as in all the 
preceding formations ; so that tlie two would seem to be nothing 
else than the product of the same and still existing causes, al- 
though the effects of these causes would appear to have dimi- 
niriied from the (dder to the more recent epodis. Wlien both 
alluvia are well separated, it indicates that the causes to which 
the old alluvium has owed its existence liad suddenly ceased to 
operate. Thus, in a great basin, it would be thought that the 
water has rapidly subsided by a rupture or debacle, &c. 

In this deposit we find remains of v^etables still existing ; 
also of marine, fluviatile, and terresUial shells, of spades ^till 
living; likewise remains of extinct and living quadrupeds, but 
no human bones. ^ 

■uy-iK - ^ . f 

OUZkpotkeiqftheSta. 

Acoumuhaoiu pf mnd^ roM iUmei, md aloag the cosf t, 

more or lew elevated above the preseaV level of the sea, at high-water, 
(Britam> 

' Banku tand and theffy ewr/, with bo&esxnd remains Sf marine animals, 
iEi^ coast of England, Forth, dlyde, Norway, Oyster Bank near Bo- 
, and at the mouth of the Gironde, Boston in the Uqited Stat^h 
^ Sandy calcareous matter deposit^ by the sea, in holes and fissures in 
ca^reous rocks of the Mediterranean ; compact limestone, with 
t^|ltill existing marine shells (Nice), Mediterranean of M. Risso. 
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Sandy cdcneouB lumda, wiQi bonei of udmals not all (tiQ aktiag ia 
tb» anmtiff iiid someUam wkb muhu and temsbisl ahaUajtfll 
acbtit^ Oen^ Conies, Cette, ONsHsr, Cer^ Jkbaatia). 
of eaaJSass or oudreporef above the level of tbe aea, (Idimd of 
Xisoilftsh^a 

I'vBces of PholadeB at different heights cm the rocks of the sea-shore, and 
much above high-water mark, (near Nice). ^ 

Some sandy submarine banks produced by currents (New&undland Bank). 

OU Depotits of Lakoo annd itiesfv, oiong Aeir aidst or ai ihdr mk wuok 

above As pretent level ifAeW waterto 

Accumulations of sand, rolled stones, and decayed v^tables, on pUt^fmat^ 
or often in the form of larraoev, (Glen Roy, Xaske of Geneva) ; some 
conglomerate clay-marl, with carbonized vegetables, (along the M^- 
sippi). 

Lake or river marl, with indurated calcareous nodules, bones of laige 
animals, in part extinct, and fluviatile and terrestrial shells, of which 
the species exist, but are often not frequent in the country, (Garonne, 
Rhine, Danube, north of Germany, great plain of Eastern Hungary). 

Old DepotUs of Caleareout Ttfa ; spring and lake deporits of different epochs, 
with bones of terrestrial animals not existing in the country, or of which 
the species or even the genus is lost (Pyrmont, Southern Hartz) ; also 
with lacustrine and terrestrial shells which still exist, but of which the 
species is not always frequent in the country, (Baden in Austria). 

Ctrleareous Breccia^ with bones, in the interior of the Continent, (Bomagnagno 
ill the country of Verona, and Concud in Arragonia, Ferigo^, Adelsb^ 
in Camiola, Mixtnitz near Bemeck in Styria, Belenyesh in Eastern 
Hungary, Gailenreuth). 

Vepoeitt of Bomet <f Animals (partly of extinct species), in clay or calcareous 
tu&, in holes and caverns, frequent in limestone rocks. 

Old Turf sometimes under old calcareous tufii (Pyrmont), with pyrites and 
selenite ; sometimes accidentally beneath the present level of the sea, or 
actual!)^ under the water of the sea, (Pomerania). 

ActnmedaUd moMsr, produced by th^frUing in or falling down of mineral masses 
at a remote period, accidents produced by earthquakes, erosion of water, 
or wateiy infiltration, ^ all hiUy countries). 

A part of the vegetable moiUd^ especially on the elevated parts of tlm earth, pro.^ 
t^duced by the deccafiposition of rocks, and vegetable and animat matter. 

8. Modem AUuvium^ syn. Alluvium. 

In this deposit we find only remains of existing animals and 
vegetables; and here also human bones and products of the arts 
are met with. 
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Modem Depotiit of the Sea^ very little higher than the highest tide. 

' Aoeiemukdiiim of sand and roUed stones, and deeafsd (Dunes in 

Gascony, Scotland^^ 

Maases of Sa^ sometimes calcaxeoua, and cemented by a calcareous iniil- 
tration (Messina), with marine shells and human bones (Guadaloupe). 
Cordi and Madeepore Reefsy still forming (South Sea)b ' ' 

TVsost of PIMadeSy in the columns of the temple of Serapis. 

Sand-ianks forming under the sea. 

Madam Depaika qf Lakes and iUusiv, an 4heir suteSf or at dieir fUsuths^ \tnd rump 
very Uide higher than the highest tides. 

Acewmdaiions of sandy rolled atonesy and decayed vegetables. 

Mud mieed toith vegetable and animal matters. 

f of Carbonate of Sodoy in some lakes of Kgypt, the Barbary 
Deposits^ States, and centre of Afiica. 

( of Common Salty in some takes of Russia. 

Modem Depoaks of Cakareeus TufOy still forming in small lakes (Roman States, 
Transylvania), or from springs (Alps) ; pisolites, with fluviatUe and ter- 
restrial shells, and bones of animals (Valley of the Gave du Pan). 

Modem Turf deposksy still going on, and containing human bones and pro- 
ducts of art (Scotland, Medslenburg). 

MaUere aeaamuiabed by the hilling in or down of rocky masses or earth (Iligy. 
between Beva and Bobra in Tmisylvania). 

Moraine of the glaciersy (Switzerland, Savoy). 

Saline productSy fbmung in mines, caverns, and on the soil, in nmny countries 
(Hungary, Asia); for example, saltpetre, nitrate of lime, sulphate of lime. 
■■ ? sulphur. 

Deponts of Mineral Watersy ferruginous, saline, or hot ; for example bog iron- 
ore (Scotland, Mecklenburg). 

Sulphur, pulverulent or crystallised (Baden in Austria). 

Vegetable Mouldy still forming. 


II.— -On FokhXtions. 

„ From the want of extensive geognoadcal knowledge, ubserver!> 
hlwe som^imes been unable to distingftish properly the local 
from the general fmnations ; formationB, al^^ have been unne- 
cessarily muItipHed, and some have even failed that new ^es 
occurred in every country. At other times, jgeolo^sts have 
fallal into the opporite extreme, and unnecessarily reduced the 
drief foroUitions. Not havidg always a dear idea of the' inode 
of rormatioii modem and andent mineral masses^ they hnve 
often separated the dqpodts of one country from those ^ imo- 
tlwfit SSause th^ have not agreed in all their characters. Is it 
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not natural to suppose that au arenaceous or calcareous fomiiu 
tion should present differences in different countries, or on 
the oj^rite sides of a basin, or in the ihtermedilEite points be^'i 
tween the two sides of a basin. If these deposits are the 
products of sea and rivcsr alluvium, it is evident that the nature 
of the debris will vary according to the localities, and that their 
quantity will be more or less great ; which would also partly be 
the case, should these rocks be attributed to a chemical preripi- 
tation. If the observed deposits are nothing else than the re- 
mains of marine animals, or similar productions, taken up and 
arranged by the sea-water, the same bed will present, in diffe- 
rent localities, varieties not only in the nature of the rock, but 
also in the Jbssila; for marine animals are not the same at 
different depths of the sea, at different distances from the coast, 
or under different zones, or in different places of the world ; and 
their debris must also Ix; variously arranged or grouped toge- 
ther by the sea, according to the unequal motions and bottom 
of the ocean. For farther elucidations of this subject, I may 
refer the reader to the late excellent Memoir of M. C. Prevost. 
On the other band, there are mineral masses, which arc gene- 
rally distributed^ as sandstones, &c. ; while others are much 
more local, as all unstratified rocks, also limestones, gypsum, 
salt, and coal. The unstratified rocks seem to have given rise 
to certain deposits in the countries where these rocks have ap- 
peared; thus the granite rocks arc accompanied with certain 
conglomerates, the serpentines are near certain sandstones, the 
porphyries cxicur in the neighbourhood of the coal-formation, 
and of various fleetz sands(bnes, the basalts are associated with 
deporits of lignite and arenaceous rocks, &c. It should not 
then excite surprise tm iind differences in the beds of. the same 
formation m different countries. In this manner, the transition, 
oP fleetz sandstones of a country, which contain no unstratified 
rocks, will differ a little from those of another country, in which 
these igneous, or unstratified rocks, are present. It is acknow- 
ledged that .limestone rocks are notrequally distributed over the 
earth's surface, but that they have been formed in particular lo- 
calities, as in barins, rinuosities of a basin, or along submarine 
rocky chains. The gypsum and salt also evidently belong to 
the local deposits, if their {Kiixed igneous and aqucvAis origin Iip 
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aHmkled. Lastly, the combustible deposits must be placed in 
the Some order, as facts shew that they are nothing else than 
vegetable and animal matters, which have been carried away 
from the continent by rivers, debacles, or the sea, and which 
have been buried under certain conglomerated rocks. 

In conformity with these views, it will be perceived how er- 
roneous it would be to search, for instance, in the middle of a 
very large barin, for the coal, lignite, g3rpsum or salt, which are 
found accidentally at its margins. We will not entirely deny 
the success of such researches ; but we may affirm, that the 
probability of the existence of such extenrive deposits, always 
diminishes in the ratio of the magnitude of the basin. In an 
extensive basin, which might shew coal or salt at its margins, 
we ought not to be surprised to find here and there, instead of 
these inflammable or saline bodies, arenaceous matters, with 
little or’ no coal or salt. 

These preliminary observations have seemed to me to be es- 
pecially necessary, with the view of enabling us to classify with 
accuracy the deposits of a great part of the Alps, the Appe- 
nines, the Carpathians, and the Pyrenees. The three first 
chains present, in my tables, a great arenaceous or marly depo- 
rit, which is pretty rimilar to the greywacke, and which would 
seem to occupy the place of more than one of the arenaceous 
floetz formations of other countries, or which, perhaps, is an equi- 
valent for the whole of these flcetz formations, up. to the Jura 
Ihnestone. This new fact would be explamed, according to my 
ideas, by the total absence of porphyries in these great c^ns ; 
for in every other part where these i^eous rocks have appeared, 
they have given to the ancient flcetz deposits their peculiar and 
ordinary q^aracters ; and some parts, even of the Alpe^ and of 
Hmigaryiand Transylvania (as the Southeni Tyrol, the coun.. 
try round Funfliirchen and Zalathna), affoni us very strikifig 
examples of this geimral law.* 

These remarks also give rise to general gesgnostical views 
iSS^aaciing the flcetz formatidns. It would seem, that, from, too 
gmt a ^sire to examine die details, geologists hate lost s^;ht 
of the gmeral facts presented by this class of deposits. With- 

• *^6 my Memoir on Germany , in the Journal de Pbyaique, 1822. 
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out sttfinae&t ejuunination, diey liave united under tbe names bf 
ancient and recent transition daas, an immense qnantky of beds^ 
containifig numerous alternations of sandstone and limestone 
rocks ; and have, on the other hand, subdivided, to a great 
d^ree, much smaller masses of depodts, because tb^ abounded 
moie in fi)8sil shells, or were more easily studied. I ask, if 
there ifally exist in the fleets period, more than two great esaen- 
rial and universal formations ; of which the one would be emi- 
nently calcareous, and would contain the chalk and the Jura 
limestone, and tbe other generally arenaceous, and contaiinng 
all tbe older fleets sandstones posterbr to the Jura limestone P 
I confess I am inclined to this arrangement I see in the 
fleets formations the arenaceous depodts decreadng ftom below 
upwards, and the limestone from above downwards. I find be- 
tween the chalk and the Jura limestone, or even in this latter 
(England, Dalmatia, France), nothing else than very dlnall are- 
naceous masses, which even do not occur generally. On the 
other hand, in the older arenaceous deposits, I see only acci- 
dentally two limestone masses, of which the lowest is nowhere very 
thick, and of very partial distribution, and of which the other also 
does not seem to have the general extent of the Jura limestone. 
Lastly, this latter limestone shows, how extensive one's observa- 
tions must have been, before we could decide whether a particu- 
lar depodt is universal, or entitled to rank as a formatbn ; for 
the different dividons recognised here and there in that lime- 
stone, do not exist every where; some of these divisions are 
somedm^ represented by very different rocks, and even that 
which seems the most infjportant, the lias, is wanting in the 
whole of the south-eastern partof Europe, as in the Appenines, 
the Alps, Austria, and Hungary. ^ 

Whatever othin: opinions may yet be formed on tbe suli^s 
% question, these are the ideas which seem to have been em- 
braced by manv eminent geolo^sts, who are accustomed lo con- 
sult nature with the hammer in their hand, luid not through the 
medium of books. I may also nffnark, that, so early os 1816, 
Professor Jameson was not far from these ideas, with which 
every known fact in geological geography is in ^uxordan^. 
Nevertheless, I’ believe it of importance to retain all the existing 
subdivisions, and even t(\ endeavour to establish still more, tin 
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oiBeir to'ienable us to oompreheiid more easily die - whole details 
ofllie tompliccted'Stmcture of the earth's crust. 

m. On {fie changes that appear to Imve toiken^ place during 
, ^ the dl^rent periods of the EartKs formation^ intheclu 
mcde of our glcAe^ and in the nature^ and tl^ phy^Accd 
and geographical distribution of its animals and plants. 

If we attend to the changes produced on the earth by volca- 
noes, livers, the ocean, the atmosphere, and various chemical 
agencies, we shall obtain very simple theoretical ideas, which will 
enable us to explain the fonnation of the groups of rocks of 
which the crust of the earth is composed, by well known physi- 
cal and chemical facts. The Tabular View of Rocks, given in 
volume Idth of The Edinburgh^ Philosophical Joumaly shews 
the causes of the changes that have taken place in the tempera- 
ture of the surface of the globe, and, in consequence of it, in 
the three kingdoms of nature ; and it resolves in a very natural 
manner the greatest geological problem, for it assigns the rea- 
sons for the formation of the various zones in latitude, longitude, 
and height, for the establishment of difierent climates on the 
earth, tor the successive changes in the various creations of, the 
three kingdoms, and for the particular distribution of the re- 
mains of the ancient or lost creations. All these problems seem 
to be resolved, by admitting, at a former period, a much greater 
activity in the chemical actions which are still the source of pre- 
sently existing volcanoes. This first proposition is founded on 
a series of facts, stated in my Tabular View of Rocks, |jrom 
whkb^it appears that the igneous action decreases in a contrary 
ratio'to the Neptunian, from the ancient to the modem periods. 
Ifwthese ch^ical subterraneous operation9»bave gradually dimi- 
nli^ from ancient to modern rimes, less volcanic matter has 
been fortiied, and smaller tracts of countries rave been volca^ 
nized or subjected to the igneous action and change ; and as the 
high temperature of these volcanic products musl have elevated 
the telaperature of the atmosphere, it is dear, that, in propoiv 
tielrfis thefornnition of these volcanic masses became less oon- 
^stAerable^ the heat of the atmosphere and suc£EU!e of the earth 
also diminished. Volcanic actions are generally accompanied by 
fissures, by fallings in and risings up of tracts of country. These 
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effects must also have been produced formerly as now ; but tliefr 
causes being then infinitely greater than at present^ the changes 
operated must also have b^n proportionally much more oonuder- 
aUe* This, also, seems to explain to us the rising op of certidn 
strata, or certain parts of continents, as well>as the sueeesrive ank- 
ing of the level of the sea, or itsinclosure within its present limits; 
It is obvious that a consequence resulting from this k, U>at^' in 
the earlier states of the gl<^, the seas and continents were chan- 
ging more rapidly than in the more modern ; that tlie tempera- 
ture of the earth also was decreasing more rapidly : but, at the 
same time, in consequence of this decreasing heat, the evapora- 
tion must have diminished ; the rays of the sun, in a less moii^ 
atmosphere, must have become less hot ; the rains must have 
decreased in quantity, and the atmospheric meteors must have 
generally become less considerable ; the streams of water must 
have gradually lost their original greatness, as well as their de- 
structive energy; and the inclined planes along which they 
flowed must have diminished, or increased, according to local 
circumstances. On the other hand, the countries from which 
the sea was retiring, or those which had been raised up, must 
have lost a part of their temperature. It is also to be conclud- 
ed, that the diminution of the temperature was no^ equally the 
same over the whole surface of the globe, but that it took place 
in proportion to the extent of the volcanic masses, to the degree 
of their cooling, to that of the retreat of the sea, and to the po^ 
sition of the different parts of the earth, compared with their 
level above the sea, with their removal from the sea, and with 
their position in reference* to the sun. The last propositions 
shew, first, the probability that there have always been parts on 
the earth warmer than the others; and explain, besides, how the 
zones of temperature have been established in latitude, hii^- 
tude and height, and also, according to local drcumstancce, the 
various climates of the whole earth. It is known that every 
zone, and neaAy every climate that is more or less general, has 
its peculiar animals and vegetable; or, at least, it is a fact, that 
the dktribliUon of animals and vegetables is most materially in- 
fluenced by the division of the surface of the cartii into Sonfs,^^ 
and into countries or climates, • Is it not natural to search in tlie 
ibiicccssive establishment cjf -these different zones and climates, 
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the cauK of Uie diffetences observed, not oidy between the pre> 
sent vegetable and aninud creadctns, and those dmtbr creations 
which me buried in the earth, but also of those known vatia* 
tioas in these last creations ? Geolr^ has shewn, that the far- 
ther we penetrate into the crust of the earth, the more ampiioity 
da we observe m the, vegetable and animal productions, and the 
asore unifmmity must the surface of the earth formeriy have 
pceeented in its cceaticms. This can only be a consequence of 
the gteater equably of temperature ,which took place formerly 
omt the whde terrestrial surface, for the asugned causes had 
thoi converted into warm zones those which are now cold or 
temperate; and they perhaps [gave the torrid zone a tempera- 
ture much hi^er tWi it now possesses, while, at the same time, 
certain parts of this zone could only have the tempoature of the 
other zones by various circumstances not understood. 'As the 
zones and climates gradually became establidied, the vegetables 
and animals became diversified ; the vegetables of certain parts 
of the earth also presently became extmct, because th^ no 
longer found the climate which th^ required ; and, according 
to thw distribution at that period, and to the temperature ne- 
cessary for their existence, some are no longer found upon the 
earth, others have degenerated, and some gateea, or even per- 
hiqM some aperies, requiring a pretty high tempmature, still live 
witlun the tropics. The animals which were not possessed of the 
fiumlty a£ locomotion, must have experienced the same fate as 
plama; but those species which could move, must have em- 
ployed the means thus afforded them to travel, when it b^pame 
neoessaiy, into clinutes which were fhvourable to thrir existoice. 
Som^ suddenly brought into cold climates, in omuequenee of 
votcanic elevations, or the retreat of the sea, must have perkbed 
entirely, or must hai^e rmnained in life only near the equator; 
others would soon have nowhere found the Ornate adapted finr 
them, and their races would have become extinct; while, at the 
same tane^ others would have descended, first,' from the hills 
into die valleys and flat country, and, afterwards, they would 
nolmger have been able to emigrate, when the trinperature 
wnuld already have been too cold for them in these last locali- 
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These ideas afibrd a clear expUnaUon of those mixtures of t«. 
getables and animals of the temperate and torrid aone, that seem 
at first unintelligtUe ; they also afford us the key tothoae centres 
of creation which have been perceived on the globe» and account 
for the intimate relations which seem to be estafafidied between 
the geological structure of the earth's cn^t^ and the geographi- 
cal disferibution of plants and animals, and particularly the acici- 
dental isolated state of some of them. The fossil condufiog^t 
will conclude, a priori^ from these propositions^ that the more 
we approach the poles from the equator, the more will the fossil 
remains be similar or analogous in genera or species, to those at 
present existing between the tropics. The more recent the for- 
mations are, the more hope may we have oi still finding the ana- 
logous, or even identical, species of their fossils. But, on the 
contrary, ^e more ancient the depotit is, the less reason will wc 
have to expect to find identical, or even analogous, species in the 
sea^r fresh water of the torrid zone ; for this zone perhaps no 
longer presents all the circumstances necessary for the exis- 
tence of such beings^ notwithstanding the actual heat of that 
part of the earth. Lastly, the more recent the formations ob- 
served in different continents, or in a particular continent, are, 
the more must their fossils differ from one continent to another, 
or rather from one zone to another, and also, at the same time, 
from one basin to another. But the fossils of these various coun- 
tries will always be in the same relation with respect to the num- 
ber of the analogous or rimilar species, with the animals wtill 
living in these various localities. These last propositions, de- 
duced a priori, are conformable to experience, and have been, 
and will still probably be, ably eluddated by Baron de Fenissac. 

Thus far does geology conduct us. We see witii^some pride 
on our ride, a Fenissac (see Us Geological Ideas on Tertiary 
'"basins, in the jToumal de Phyrique, and his article on the Geo- 
gra{diical Distribution of the Mollusca in the Dictibnmure Clas- 
rique d'HbtdS'c Naturelle, 18S5), a Humboldt, (see his Nou- 
velle Recherches sur la Distribution des Vegetaux, in the Dic- 
tionnaire'des Sciences NaturcUes, and his Disoours sur leSiVol- 
caas), a Fourier, (Memoires sur la Chaleur Terr^re), a Yon^ 
Buch, (see his beautiful Memoirs on Trap Porphyries, and those 
on the Tyrol and Gerniiyiy, in Lconard'’s Taschenbuch, 18^4), 
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a^Criditon, (Memoir on the Climates the Globe, in the An- 
nals of Philosophy, February and March 1825), and a Dau- 
beiiy. Geology cerUunly enables us to peredve an uninterrupted 
series of igneous and neptuniah phenomena ; that science alone 
cannot yet ei;plain all the details of these in a satisfactory man- 
ner; but she expects /uldidonal light from the progress of che- 
mistiy^ natural pliilosophy, and astronomy ; and then only will 
it be allowed to the. philosopher to elevate himself to ideas of 
pure geogony. 


Observations m the Climate ^tlie Canary Islands. By Bai*on 
Leopold Von Bucii 

i\.MONG the many important additions made to tli| physical 
knowledge of the earth by the travels of Humboldt, and one of 
the most distinguished in its consequences, is the determination of 
the temperature under the tropics. For, before this was known, 
it was not easy to determine in how far the formulas which 
should express the distribution of temperature at the earth's sur- 
face, were consistent with observation. Inquired into in tempe- 
rate and northern climates, the result of observation was always 
affected by disturbing causes, and the object of the investigation, 
which was to ascertain and give a distinct view of the anomalies, 
could only be unsatisfactorily and imperfectly attained. 

Having now, however, obtained nearer information concern- 
ing the degrees of temperature in the neighbourhood of t\ie equa- 
tor, at the level of the sea, a series o¥ observations are still re- 
quired to^-^nncct it with those made beyond the 50th degree of 
latitude ; but it is rcmiurkable enough that<there are none from 
which the temperature of the intermediate 40 degrees might be 
ascertained, with the exception of those c*ondueted in Madeira 
by Dr Heberden in 1750, which it would be desirable to ex- 
cbai^ with others more recent, and, on that account, probably 
more accurate. . « 

Hi^,it is presumed the observations mstituted by the able 
nacilii^st Don Francisco Escolar, at Santa Crux in Teneriffe, 
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rmin May 1808 to August 1810, will meet with a favourable 
reception. However much they still leave undetermhied, such 
as they are, tiiey fill iip an important gap in our knowledge 
of the distribution of temperature, and, it may well lie affirmed, 
cannot be dispensed with in the formation of a scientific meteor- 
ology. 

I have reckoned the observations of Doh Francisco, which he 
has hacf the goodness to conmnmicate to me, by decades. Taking 
the mean of these, I reduced the whole to a tabular form 
* Don Francisco had provided himself with good English in- 
struments, which were placed in the shade, in an open gafiery, 
remote from reflection. In this respect, hisobsen^ations are ful- 
ly deserving of credit. The time of observation was at sunrise, 
and at midday, or somewhat later. Hence, it might be thought, 
that, in this way, the extreme heat would never be observed $ 
that the medium would consequently l)e too 1om\ This impre^ 
sion would be strcngtliened by the remarkable fact, that tlie tem- 
perature at midday exceeds that at sunrise, on an aver^, 
only by 1.16 of Reaumur, (2.61 Fahr.) But Monsieur Thi- 
l)ant do Chanvallon, (Voyage k la Martinique, 1763), has long ago 
shewn, that, in islands in warm climates, the extreme heat never 
falls later than one o’clock, or, what very rarely happens, half 
past one, but is frequently found to be soon after eleven, and 
very generally at midday ; the elevation of the temperature, by 
the culmination of the sun, being probably }>revented by flie 
sea-breeze, which has now reached its greatest strength. Now, 
however much the small difference of temperature at the hours 
of obsesvation might cause an error or unfavourable por- 
tion of the instruments to be suspected, tliis singular phenome- 
non is, nevertheless, fully confirmed by the obsen^ations of Ete- 
berden, 60 years earlier, at Funchal in Madeira. JPor, liesides 
^Jthe mean monthly temperature, he gives also the extremes in 
ea^ month ; and the mean diflerence of these, in the ^ura^ of 
four years, atx\punts to not more than 2.91 of Reaumur, 

Fahr.) It is therefore very probable, that the difference of Ae 
medium temperature may only be half so great. There ia no 

plain at Santa Cruz any more than at Funchal, the ^moii^t^ns^ 
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ascending, in part very abruptly, at no great distance. Hence 
there ia, dncing the night, no perfect radiation oS heat to the 
open sky, and the diminution is inoonsidmUe. Around Li^ 
na, on the oontnuy, which is elevated 1588 Parisian feet dbove 
the sea, there is a phdn, about half a German square mile m est- 
tent, and thdre the nights are sensibly cold ; so mudi that, m 
winter, it is no way rdre for ice to be formed, though only of Ihe 
thickness of a knife. Yet it never snows in Laguna ; the fidl 
temperature is peculiar only to the ground, since it is not in the 
atmosphere, but arises from the radiation of heat, whidi is not 
again r^ected from the dear sky, and at places not far from 
Laguna, though at the same level, would probably not occur. 

On these grounds, I do not think tliat any thing ought ei- 
ther to be added to, or subtracted from, the observations of Don 
Francisco ; and am of opinion, that they may be regarded as 
giving a fair view of the climate of Santa Cruz. 

The mean temperature for each month is as follows : 


Januaiy, 


Fahrm 

63.84 

Fehnuuy, 


64.99 

March, 


67.1T 

April, 


67.39 

May, 


79.19 

June, 


73.89 

July, 


77.27 

August, 

- 

78.89 

September, 

- 

73 

October, 

- 

74.66 

November, 

• 

r 70.48 

December, 

- 

66.89 


Mean, 



These are, it must be allowed, very high tenG(]peratures. Tti^*” 
^ mean heat of January, tlie coldest month, is as great as that of 
the w^leyear in the southern parts of Italy but from * 
range of temperature in the ^veral months, it is evident that 
the i|un here no longer passes through the zenith. There is ho 
twofold elevation and depression of the temperature, as in all 
* places undei^ the tropics ; but as is almost universal in the tern- 
perate regions, the greatest depression is in Januaiy*, the great* 
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est ele\'adoa a montb vftes the summer solst'ce. The Canuy 
Islands, alsi^ no huger experience any .tiling resandiling tropic 
cal rains; mr8uchae,inthelengai^ofseamen,afeaaidto^ 
bw the sun,. and set in when he ha* readied the nemtfa.' The 
runs of these dimates first make dieir appearanoe when the 
teaaperature in winter sinks perceptibly, and has bfeeme oonsi* 
dembly bwer than that of the equatorialtegions. The taam 
of the nuns, thui, a{qiears to be nothing else than that adiicb 
produces them in all countries towards the pob ; the coding oi 
the warm south-west winds coming frinn the tro[^ and lower 
latitudes, fiut since these winds, by the temperature of the bar- 
vest months in the Canary islands, are not immediate cooled 
down to the pdnt where the condensation of vapour takes place ; 
the reason is obvbus, why the runs should here b^in mimh 
later than in Spain and Italy, and still more so than in France 
and Gbrmany. Bain does not often fall on tlie coast, before the 
be^nning of November, nor later than the end of March. In 
Italy, the runy season lasts fnnn the first half of October till 
the middk of April. 

On the other hand, the summer of the Canary Islands iden- 
tifies the climate with that of the tropics; so tliat, in these lati- 
tudes, both zones pass into each other. For, from April toOctober 
the north east trade-wind blows without intermismon, just as it 
does all the way down to the Mexican Gulf. The trade-wind in 
summer always stretches farther north, till at last it reaches the 
coasts of Portugal. In like manner, it recedes back towards the 
equator, in proportion as the sun advances southward, and the 
temperature falls. But how far do tliey proceed ? Do even 
the south-west winds, if only for a few weeks in December and 
January, descend on the Cape-Verd Islands ? And is this po- 
sition, on the boundaries as it were, of the troiacal «nd winter 
«lins, which proves so beneficial and fertilizing to their respec- 
tive countries, perhaps the cause why these unfortunate jalaps, 
in the midst of ^e ocean, frequently, for many years togetimr, 
are never blessed with a ringb drop of run P 
The invubbleness of the trade-wind during summer is suidi, 
that it interrupts, like an insurmountable barrier, all commutti^- 
tion at tliis season, in thd direction of south-west to horth-eastr’ 
In two days, one can conveniently reach Tenoriffe from Madeira ; 
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but no one will easily be induced to go from Tenerifte to Cana^ 
ry or Madeira, for he would run the risk of consuming a whole 
month in the attempt. Few people on the globe live more soli- 
tary than the inhabitants of Ferro« Only one day is required 
to go thither from Teneriffe ; but the return, which , can only 
be effected by the help of strong and unusually far spreading 
land-winds, is so insdbure and dangerous, that people only make 
this voyage when it is absolutely necessaiy. Generally, eight or 
ten days are calculated upon ; but it may happen that three, four, 
or five weeks, will be required. 

The manner in which this north-easterly trade-wind is, to- 
wards winter, supplanted by that from the south-west, is very 
singular, as well as instructive, and of the greatest importance to 
the science of meteorology. These winds do not previously 
prevail in the south, and then advance towards the north, as, 
from their direction, might at first be imagined ; but, as has been 
before remarked, they appear sooner on die Portuguese coast 
tlian in Madeira, and there earlier than in Teneriffe and Canary ; 
os if, from the north, they descend gradually from the upper 
regions, where they were at all times, even during summer, 
when the north-cast trade-wind blew at the level of the sea with 
the greatest violence. It was conjectured long ago, that there 
might be, in the upper regions of the atmosphere, a current run- 
ning in an opposite direction to that below ; and on this suppo- 
sition was founded the generally received theory of the trade- 
winds, viz. that which ascribes their origin to the rarification of 
the sir at the equator, and the rushing in of the colder air from 
the north and south, which, having at first a course fr^m^iorth- 
east to south-west, is at last entirely converted into an easterly ; 
liecause in lower latitudes, the rotatory motion is greater than 
in those frvm whence it proceeded. But’this returning cuiirent 
Was, till of late years, only a conjecture. In ISplS, a great yqlca-^, 
nic eruption took place in St Yincenf s. To the eastward lies 
die Island of Barbadoes, at no great distance, Ijpt so decidedly 
separated by the easterly trade-wind, that it could only be reach- 
ec^by making a circuit of many hundred miles. Tfaiseast wind 
brings to Barbadoes no rain and no clouds. All of a sudden, 

' however, dark clouds appeared over the island, and the ashes from 
the volcano in St Vinccnt'*s fell in great abundance, to the gi-eat 
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astonishment would they have seen mountains in motion, than 
such matters brought to them through tlie air from the west. 
But, by this striking occurrence, the returning current in the 
upper re^ons was proved, and with it the theory of the trade- 
winds, for which we are indebted to Hadly (Phil. Tr|ins. vd. xvi. 
p. 151.), was become something more than conjecture. With 
not lessjcertmnty can this current be daily observed in the" Ca- 
nary Islands ; for the Peak of TcnerifFe is high enough to reach 
it even in the middle of summer. There is scarcely any account 
of a journey to the top of the Peak, in which mention is not 
made of the violent west-wind blowing there. Humboldt as- 
cended it on the 81st of June ; and, when arrived at the brink 
of the crater* the raging west-wind scarcely allowed him to stand 
on his feet, (Rclat. i. 138.) Had such a wind blown at this 
season at Santa Cruz, or at Orotava, people would have been as 
much alarmed by the circumstance as they were in Barbadoes 
by the clouds of ashes. I found a similar, though somewhat 
less powerful, west-wind at the summit of the Peak on the 19th 
of May ; and George Glass, an attentive and accurate observer, 
who, as a seaman, had for many years carefully explored the winds 
of these islands, says in his work, which still contains much valu- 
able information, that strong west- winds always blow uj^n 'tbe 
licights of these islands, when those from the north-east prevail 
below, “ which,” he adds, ‘‘ takes place, as I believe, in attpoHs 
oftht zeorld m zohich there are trade-winds.^ I venture not,” 
he farther adds» “ to explain this circumstance, but it certainly 
is so on the Peak of Tenerifte, and on the heights of some others 
of these islands,” (History, of the Canary Islands, p, 851.) 
Glass knew the islands too well not to speak here from his own 
experience. 

These winds descend gradually upon the mounfidns from 
♦he high regions of the atmosphere, as is evidently seen from the 
clouds, which, after October, cover the top of the Peak from the 
south, and whioh appear always lower till they rest on the 
range of mountains, more than 60Q0 feet high, between Oro- 
tava and thc^ southern coast, and there break out into dreadful 
ih under-storms. After that, perhaps, a week may pass^ormore,* 
before they are felt on the sea-coast. There they continue to*^ 
APHIT.— JULY 1886. (; 
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prevail for months. Rain now falls in the declivity of the moun- 
tains, and the Peak is covered with snow. 

Have we not, then, reason to believe that the west-wind, 
which, on the passage in summer from TenerifFe to England, is 
sought for in' the neighbourhood or in the latitude of the Azores, 
and is also generally found there ; have we not reason to be- 
lieve, that the almost constantly prevailing west and spiith-west 
winds, which cause the voyage from New York or Philadelphia 
to England, to be called down (bergab), and from England 
back, up (bergauf), as well as that which blows at the top of the 
Peak, are the upper equatorial current, which has here descend- 
ed to skim the surface of the ocean ? It would then follow, that 
the equatorial air of the upper regions docs not reach the pole, 
at least along the Atlantic ocean ; and that the polar air must 
be subject to other movements, dependent on the temperature of 
the neighbouring countries of the temperate zone ; and thus 
new causes would be ascertained for modifying the laws which 
regulate the distribution of temperature. How much for the 
clearing up of this point is not a scries of meteorological obser- 
vations from one of the Azores to be wished ! How much, also, 
with this view, the narrative of a journey to the Peak of the 
Azores ! 

Glass details some other phenomena, which appear to me to 
be important, in order fully to comprehend the true course of 
these currents, one above the other. All experienced seamen 
hold it as a rule, that continents in the warmer climates at all 
times attract fixed winds, probably because the air being more 
rarified over the land, ascends, and must be replai^ by the 
trade-wind. Thus the Canary Islands feel the influence of the 
neighbourhood of Africa. The north-qpst wind is always more 
diverted towards the coast, the nearer the islands are to it. Near 
the land the wind is almost directly north*} or N. by E. ; 
Lancerote and Fortaventura, N. N. E. ; at Canary, N. E. ; at 
Tenerifle, N. E. by E. ; and at Palma, a littltf more to the east, 
and thus continues along, the Atlantic. These winds are so 
‘ oompletely ir;'lfercepted by the higher islands, Cana^;y, Tenerifle, 
^and Palfia, that, when they are blowing violently on the nortli- 
east side, there is a perfect calm on the one opposite. Of thih 
•appearance tliere is a striking' account given in the manuscript 
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of Mons. Bordaks voyage, which has been communicated to mQ 
by the Bureau of Marine at Paris. Borda had given orders to 
Mons. Chastenest to sail round the island of Canary, who sailed 
accordingly with a strong north-east wind from Sardina to the 
Punta de PAldea. Having got round this point, however, he 
found himself all of a sudden involved in such a calm, that he 
required^ two days to reach the Punta Descojada, only about a 
league distant. He took four days more to double the Punta 
d'Argancguin, the southernmost part of tlie island. Then, on 
the following day, he advanced slowly to Cape Tanifct ; but no 
sooner had he weathered this, than the north-east wind came 
against him with such violence that he was obliged to take in the 
greater part of the sails. Now, the line from Punta Aldea to 
Cape Tanifet lies as exactly at right angles to the direction of 
north-east, as if artificially laid down. 

Glass investigates how far this interruption extends out to 
sea, and fixes it at fnmi 20 to 25 leagues for Canary, 15 for 
l^eneriffb, 10 for Gomera, and 30 for Palma. He asserts that 
lie had visited and ascertained all these calm projections, and 
that they are very dangerous to ships, because the high waves 
break upon the quiet water of these unruffled spaces, as upon a 
shelving shore, and occasion a very hazardous and foaming 
surf. These distances are so very considerable as to justify the 
belief that these winds do not proceed parallel to the earth, still 
less that they have their course downwards ; but that tliey as- 
cend gradually, or, what is the same, towards low latitudes oc- 
cupy greater spaces. It were scarcely accountable, on any 
other supposition, why they«shoiild not sooner unite again be- 
hind the islands. 

Bar(Hnetric4il observations do indeed seem to indicate a parti- 
cular accumulation of tlie atmosphere over the Canary Islands ; 
et least the appearances the barometer presents are, in this re- 
spect, very deserving of attention, and more careful examination. 

From die 21sil: July till the 10th August, 1 daily observed 
the barometer at Las Palmas in Grand Canary, and found it re- 
(luoxi to the freezing point. 

At 7 A. X. 88 inches 8.888 

11 28 S.0817 

4 P. X. 86 8.584 

11 — 88 8.7445 

G 2 
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The mean of these is 88. S"'.791, or adding, for 30 feet above 
the sea, 88 inches S''^09 lines. 

This is very considerable, and is fully confirmed by the obser- 
vations of Don Francisco Escolar, at Santa Cruz. The mean of 
the extremes, for three years, reduced to the freezing pdnt, and 
to the level of the sea, is 88 inches S'".441 lines. And if these 
inontlily extremes be not fallacious, the pressure of the air in 
summer, when the north.:east and westerly winds are plac^ above 
each, appears, in fact, to 1 k' greater than in the winter months, 
when the south-west alone prevails. For the mean of the four 
months, May, June, July and August, is 88 inches S.173 lines. 
The mean height from September to April 88, 8.017 ; the diffe- 
rence of which is 1.166 lines. 

How very different is this from the state of the barometer in 
countries at the equator ! How very different from what it is 
found to be in England, Ireland and Norway ! Seven days^ ol>- 
servations in May, at Puerto Orotava, gave the height of the 
barometer, at the level of the sea, at 88®1.79. Seven days’ olj- 
servations at the same place, in September and October, gave 
88°8.98. And, lastly, three days’ at Lancerotc, 88*’3.8. 

Wlien to this is added, that the naturalists who have ascend- 
ed the Peak with barometers, have never marked them low at 
the level of the sea, Lomanon 88®,3"', at Santa Cruz, Cordier 
even 88 inches, at Puerto Orotava, on the 17th of April, 
(Journal de Physique, Ivii. 57.), a somewhat greater height of 
the atmosphere, over these islands, becomes almost probable. 

When the west wind of the upper regions descends obliquely 
in autumn, and tliereby reaches thp surface sooner northern 
than in more southern parts, it must, long before it reach the 
latter, have completely interrupted the course of the north wind ; 
and hence^it is, that, at this season, places particularly exposed 
to the trade wind are left in a perfect calm^ Is the course o£ 
local winds prevented by the nature of the environs ? The heat 
b^g no longer carried off, will increase considerably, till again 
ra;duced, by regular winds. . In this way I would explain the 
^y singular. « and, as I believe, unprecedented phenomenon, 
that at Lias Palmas in Grand Canary, the greatest heat does not 
^occur in iuly or August, but in the nuddle of October ; and so 
singular is it, that, till September, the heat, as compared witli 
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the other islands, rises only slowly, but now ascends rapidly, and 
reaches such a height as is only found in the warmest tropical 
climates. The fact is indisputably established, by the observa- 
tions of Dr Bandini de Gatti in Las Palmas^ made for ten years, 
with good and properly placed thermometers, which he commu- 
nicate to me, and from which I have reckoned tlie decades for 
three years. It is to be regretted that M. Bandini observed only 
at midJay, and thus the true mean temperature cannot be ob- 
tained. In order, however, to bring it in some respect near the 
truth, I have applied the difference between the mean and mid- 
day temperature, as obtained from Don Frandsco's observations, 
to those of Bandini ; the difference, however, must certainly be 
greater in Las Palmas. The result is as follows. 

Las Palmas in Grand Canary. 
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Were we to form a curve from these data, it is at imce evi- 
dent, that all the warmth, from the end of August to the end of 
November, will seem not to belong to it, but to flow from quite 
a distinct source. The opinion of the inhabitants fully coincides 
with the indications of the instruments, that the heat in the mid- 
dle of summer is not to be compared with tliat towards the mid- 
dle and the end of t)ctol)er. The products of nature also con- 
finn these results. Las Pahnas has not Ix^en improperly named 
from the palm tree ; for tliere is, at this day, a wood of date 
palms, extending along the valley, whose fruit ri{)ens well; which, 
however, is not the case with the few scattered trees at Santa 
Cruz, or at Oratava, in Tenerifle. The ELi])horbia balsamifera, 
which requires much heat, and wliich, at Oratava and Santa 
Cruz, scarcely appears alx)ve ground, is found in this neigh- 
bourhood, on heights of 800 feet ; and it is in no way unusual 
to see bushes of it from ten to twelve feet high. The Placonia 
pendula, very rare near Santa Cruz, grows equally large. A 
multitude of East and West India trees also adorn the gardens 
of Canary, which are not seen in Tenerifle : Poinciana pulcher- 
rima, of extraonlinary beauty and size ; Bixa orellana ; Tama- 
rind trees, as large as our limes, and a noble alley of large trees 
of the Carica papaya, surrounds the inner court of the Hospital 
of St Lazarus, which obviously succeed here better than the few' 
found scattered on the north c!oast of Tenerifle. Wherefore thi.s 
singular circumstance is wtU deserving tlie attention of those 
who inquire into the laws for the distribution of temperature al 
the eartlfs surface, and the other mcteorologic£il plicnomena 
therewith connected. ^ * ’ 

Such irregularities and traces of lcK*al variation aj-e not met 
with in the curve of Santa Cruz. Hence, I think, it may saf*e- 
ly lx; employed in the investigation of the decrease of heat in the 
various latitudes which lie in equal longitudes of temperatur(\ 
I have, therefore, attempted to place several well ascertained 
curves over each other, which *^eem to admit of being referred 
to similar, or slightly modified laws, and inserted the observa- 
tions themselves in tlie accompanying table. *Tt contains the 
temperatures of Curaana, Santa Cruz, Funchal, Kendal, in thi‘ 
north-west of England ; Sondmor, near Dmntbeim, in Norway ; 
and, lastly, several months, accurately ascertained from twclvt' 
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yearb observations in TS*" of latitude ; for ivhich we are indebted 
to die indefatigable, learned, and bold Greenland navigatdr 
William Sooresby of Whitby in Yorkshire. 

Havannah, on the contrary, and Cairo, form, on the table, 
two curves, which belong to quite different meteorological longi- 
tudes, running parallel on each side of the Atlantic. The in- 
fluence of the winter is considerable on both. In Havannah, 
just uii&er the tropic, the thermometer sinks in winter almost to 
the freezing point, at the level of the sea, (Humboldt). On the 
other hand, the summer in Cairo ascends so very considerably 
above that of the Canaries, which lie still farther south, that it 
is quite evident the decrease of temperature is not here subject 
to the same laws. 

Whoi the above mentioned temperatures of the Adantic 
zone are calculated by the known formula of Mayer, according 
to which the temperatures decrease as the quadrant of. the sine 
of latitude, multiplied by an arbitrary co-efficient, it will be found, 
that the respective residts are by no means exact whicli Hum- 
boldt has already remarked in his excellent treatise on isothermal 
lines ; one of the richest sources for the meteorological know- 
ledge of the cardfs surface. (Mem. d’Arcucil, iiu 481). But it 
residts at once from such calcidations, in what latitudes the tem- 
perature decreases more rapidly, and where more slowly, than 
is consistent widi die fundamental law ; and we are thereby led 
to investigate and ascertain the interfering and modifying fac- 
tors. Thus, the mean temperature of the pole, as obtained from 
a comparison of the observations of Santa Cruz and at Kendal, 
is 4".9 ol^ Reaumur, (20°.98 Fahr.) that of the equator 28®.2 
(95®.45 Fahr.) The first Us not so far from the truth as the 
latter ; for Scoresby has shewn that the medium temperature of 
the polar sea is sevcrdl degrees under the freezing jxiint. He, 
indeed supposes ^le mean temperature of the 78th degree of lati- 
tude to lie 6®.7of ReaumurJ(16°.93 Fah^.); but this is probably too 
low, and rests on the untenable supposition that the polar curve 
would have a similar progression with that of Stockholm. But 
this place is too remote from die «sea. It would be more cor- 
rect to sujipose the curve similar to that of the Norwegian coast, 
and, were it determined by the data, furnished by M. Strom bf 
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Sondmor, tlie mean ti^mpcruiure would lie 6'’.4 (19^85 Fahr.) 
whicli may perhaps approach very near to that of the pole. 

From the observations at Kendal and Sdndmor, on the con- 
trary, we obtain the mean temjierature of 17°.8 of Reaumur, 
(78“.06 Falir.) for the equator, and + 0®.6 (88°.12 Fahr.) for 
the ]x)le ; results which should he mutually at greater distances 
from each other. It ‘is hence evident that the decrease of tem- 
perature in the Northern Atlantic is much less than die general 
rule reciuircs. Some new principle of heat, modifying the re- 
sults, must here have interposed ; and what is that else than the 
upper equatorial current, wliich, between America and Europe, 
descends to the surface of the ocean, and distributing its heat, 
mounts upwards towards the jiole ! 
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Dr Kik)x on the Wombat of Flindern, 

the French ships of discovery, which circumnavigated the world 
during the reign of the late Emperor. Of two or more speci- 
mens, one was landed alive, so that M. St Hilaire had an op- 
portunity of observing some of the habits of this very curious 
class of animals. His memoirs on the natural history of the 
Phascolomc will be found in an early number of the Annaks de 
Mttseumt, ; the anatomical descriptions were* drawn up by Baron 
Cuvier, and have been long submitted to the puUic in the 
“ Anatomic Comparie,'^ 

The Regnc Anknaie of Baron Cuvier notices certain other 
marsupial animals, somewhat resembling the Phascolome of St 
Hilaire, yet sufficiently different to constitute distinct genera : 
these are, the Koala, the Phalanger, and the Perameles. Of these, 
the first, or Koala, seems to have been established by naturalista^ 
without sufficient authority. It resembles, it is true, very close-' 
ly the animal 1 am about to deserribe, under the name of tlie 
Wombat of Flinders ; but we shall afterwards find, that, if the 
character given in tlie Regne Animale be correct, they cannot 
he considered as belonging to the same species. 

But previous to the arrival of Peron and his associates in 
Europe, and consequently to the description and dissection of 
M. St Hilaire and the Baron Cuvier, Mr Bass, a British sur- 
geon, companion of the great but unfortunate Flinders, had 
discovered and described, under the name of Wombat, an ani- 
mal of Australia, differing essentially from the Phascolome, 
and even in certain respects from the Koala, so as evidently to 
constitute a distinct species. A certain degree of vagueness, 
however^ in the observations of Cdptain Flinders and of Mr 
Bass (who at the time were deeply interested in more important 
discoveries), led Baron Cuvier to suppose that there might exist 
some error, — some erroneous combination of two different de- 
scriptions ; and,i^consequently, that the Wombat described by 
Captain Flinders might not have a real and distinct existence ; 
but, should tliis not be the case, he observes, the animal de- 
scribed by Bass and Flinders would form a subgenus apart, and 
ought to be arranged with or near the Perameles. 

lUiger, whose acuteness in the classification of objects apper- 
taining to natural history was avowedly great, suspected this 
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lYombaty described by Mr Bass, to differ from the Pliascolomo 
of Peion, and he gave to it the name of Ambhtis^ the bestow- 
ing of new names being with him, as with many naturalists of tlie 
present day, an object of much greater importance .than the dis- 
covery of new species. 

I am not acquainted with all the sources whence M. lUiger 
may have derived his information, relative to this species of ani- 
mal,— -probably from the voyage of Collins, — ^from a very im- 
perfect notice on the subject contained in the Mem. de TAcade- 
mie Impeiiale des Sciences de St Petersbourg, t. i. p. 444. — 
and from the very excellent compilation of M. Desmarest. 

The Wombat of Bass is distinctly enough described by that 
bedd navigator, with the exception of the teeth. He says *, that 
the opening of the mouth is small : it contains five long grass- 
cutting teeth in the front of each jaw, like those of the kanga- 
roo; within tlieni is a vacancy for an inch or more ; then ap- 
pear two small canine teeth, of equal height with and so much 
similar to eight molores, situated behind, as scarcely to be dis- 
tinguisliable from them. The whole number in lx>th jaws 
amount to twenty-four.^ It is not improbable that tliis account 
of the teeth may prove incorrect. Notwithstanding, I aim in- 
clined, from various circumstances, to view die Wombat de- 
scrilxd by Mr Bass as different from that I have called the 
Wombat of Flinders, of the natural history of which I shall 
now offer a brief history to tlic Society. 

It is far from being improbable, that tlie animal described by 
Captain Flinders was really the Phascolome of naturalists ; for 
that great navigator says, in the Intixiduction to his Voyage 
to Terra Australis, that there ore two sorts or species of the 
Womliat, one inhabiting the islands, which burrows like the 
badger, and does not quit its retreat till^lark : another species 
of this animal has been discovered in New Sooth Wales, which 
lives in the tops of ti-ees, and in manners bears much resemblance 
to the sloth. , 

Whedier 1 am right in supposing that the description given 
more in detail j>y Mr Bass, really applies to the Phascolome of 
■■ ' ' 

• CoUins*8 New South Wales, vol. \u i*. 165. 
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St Hilaire, or to the animal, the skeleton of which is now before 
us, and which we shall call the Wombat of Flinders, is perhaps 
a matter of little moment, since both species are undoubtedly 
alluded to in the writings of Flinders. 

In June 1808, Sir E. Home published in the Philosophical 
Transactions an account of some peculiarities in the anatomi- 
cal structure of the Wombat,*^ which contains many very ya> 
luable and ori^nal observations, and, as we shall presently find, 
is the only account of the internal anatomy of the Wombat that 
has as yet been submitted to the public. To explain this as- 
sertion, it will be necessary to premise the circumstances which 
led to the discovery, that the Wombat of Flinders *, and the 
Phascolome of Peron, however they might appertain to the same 
genus, do yet constitute two distinct species. 

Sir Thomas Brisbane, Governor-General of Australasia, ha- 
ving transmitted to this country a specimen of an animal much 
resembling the Wombat, an opportunity was thus offered me of 
dissecting this animal ; and here I may be permitted to state, 
that, on this, as on all other occasions, my pursuits in com|:iara- 
tivc anatomy have been forwarded to the utmost by Professor 
Jameson, to whose kindness I owe the success I have cx}X3rienced 
in anatomical investigation. 

The first step I took before proceeding to the dissection of 
the species of Wombat put at my disposal, was the comparing 
of the external characters, in as far as they could be made out, 
with the descriptions of Cuvier and of Desmarest. The result 
of this comparison was, that the animal under examination dif- 
fered essentially from tlic» Phascolome of Peron, with which it 
had been confounded by anatomists and naturalists of high re- 
putation. Nor could it he made to agree with another genus, 
the Koala (Cuv.) a marsupial animal described laiefly in the 

Regne Animate -f-.” 

Let us now proceed to examine the sources whence those er- 
rors have arisen, by means of which the internal anatomy of the 


* Called, BO by me in honour of that truly great man. , 

t The engraving of the Koala, as given in the 4th volume of the H^gnc 
Afivnahy has no resemblance in form to the animal dissected by me. 
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Wombat of Flinders has been thought applicable to the Pha- 
scolome of St Hilaire ; that is, to an animal of a veiy diflerent 
nature, and belonging to a distinct genus, and endeavour, as 
far as the very limited opportunities as yet permit, to rectify 
them. 


I. 

« 

The only account hitherto published of the animal to 
which I have given the name of the W&mhat of Flinders^ is 
that by Sir E. Home, already quoted. This great anatomist 
has described some of the habits of the animal (for it was 
brought to him alive by Mr Brown), and several peculiarities 
in its internal structure ; but, by an error inexplicable to me, 
he fancied that the Wombat he described was the same as the 
Phascolomc of Peron, the internal anatomy of which had al- 
ready been accurately given by the Baron Cuvier ; and this has 
led to a confusion which can scarcely be imagined, but by those 
who may have had to unravel the anatomy of two distinct spe- 
cies of animals, given partially by different observers, who both 
fancied they wore describing one and the same animal. 

Tlie external form of the Wombat, observes Sir E. Home, 
has been described l)y M. Geoffroy in the 2d volume of Uic 
Amiales du Museum^ and several f)arts of its internal structure 
have been taken notice of by M. Cuvier in his Lefom d'Anato- 
mie Comparce ; but in order to shew, that to suppose this is a 
great error, and to prove satisfactorily to tlie Society, that the 
great French anatomist never dissected an individual of the spe- 
cies which Sir E. Home speaks of in the memoir alluded to, 
I have only to call the attention of the Society to the following 
circumstances : 

The Phatcolome of Peron, Cuvier, and' St Hilaire, has two 
long incisive teeth in each, jaw ; ten molar teeth, but no canine 
teeth. The Wombat of Flinders has, on the contrary, six in- 
cisive, two canine, and ten molar. , 

The peculiarities which Sir E. Home supposes to have es- 
* caped the obsJ*vation of MM. Cuvier and St Hilaire, are three 
in number, and they comprise all the observations which Sir E, 
Homo has tho\ight fit to offer on the subject. 
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1. There is no patella. 3. The stomach of the Wombat re- 
sembles that of the beaver, — a remarkable gland or assemble^ 
of glands, resembling the glandular crop in birds, being found 
ill the smaller curvature of the stomach, but nearer the cardiac 
than the pyloric orifice. 3. The prostate gland exists, and is 
very distinct. • 

Now, I am not surprised that these peculiarities should have 
escaped the French anatomists and naturalists ; for it may easi- 
ly be shewn from their own writings, that, notwithstanding the 
assertions of Sir £. Home, they never saw the Wombat of 
Flinders, which in the above account he has partially described ; 
they described the Phascolomc, and not the Wombat. 

Having verified in the specimen before me the peculiarities 
just spoken of, and ascertained the (‘iiusc of error, I liccame 
anxious to add as many new facts as possible to the three dis- 
covered by Sir E. Home ; but the specimen was not a little 
unfavourable for anatomical investigation. 

Feet. In 

The total length of the animal i8 - • • 111 

l^ength of the small intestines, from the pylorus to their ter- 
niination in the large intestines, - - • 7 8 

Length of the large ditto (caecum not included), - 10 8 

licngth of the oecuni, - - - - * 6 5 

We have seen that tlie Phascolomc or Wombat of Peron has 
a short and wide oecura, and an appendix vermiformis ; the 
ceeaon of the Wombat of Flinders is 6 feet 5 inehes tOr- 
pering gruduaUy to a point ; there is not a vestige of an appen- 
dix xyermifbrmis. The toes of the anterior extremities are di- 
vided in^ two groups, the thumb and index constituting one, 
and the remaining three toes the other. The gn^at toe of the 
posterior extremity is really a very strong and opposable thumb ; 
the two adjoining tofts are very weak, and united to the inser- 
tion of the nail. presume that it will now scarcely be believed 
by any one that these animals belong to the same species. 

The Wombat of Flinders constitutes the link connecting the 
Marsupial animals with the Rodentia. It must precede that of 
Peron in a systematic arrangemeitt, if wc regard the nature of 
the teeth but the intimate form and structure of its intestinal 
canal places it in the closest relation with the Beaver, and wilh 
the class Rodentia. 
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II. 

The natives of New Holland give the name of Wombat or 
Womback to several animals which seem to differ essentially 
from each other, and to constitute distinct species, of which 
some inhabitf the mountains, and others the islands. They use, 
therefore, the term WombaA generically, and they add to it other 
terms, expressive, I presume, of some particular qusidty, or 
conveying a notion of spedcs as distinct from genus. It is in 
this way that they seem to use the term Koala^ which very er- 
roneously has been employed to designate a particular genus of 
an animal distinct from the Wombat, and entitled to precede it 
in systems of natural history. As it might be asserted, that, 
under the bead Koala, the animal I have described as the Wom- 
bat of Flinders, is sufficiently characterised, and, if not identical 
therewith, must be merely^ a variety of the Koala, as it has been 
termed, I shall here offer my objections to such an inference. 

It is probable that European writers became first acquainted 
^vith the term Koala through the medium of a communication 
transmitted by Colonel Paterson, Licutenant-Gk)vemor of New 
South Wales, to Sir E. Home, nearly twenty years ago. Co^ 
lonel Paterson observes, that the species of Wombat which the 
natives call the Koala Wombat^ inhabits the forest of N.cw Hol- 
land, about fifty or sixty miles to the south-west of Port Jack- 
son, and was Jirst hrovglU to Port Jackson in Atiffust 1803. 
From this time, the term Koala came to be considered as a dis- 
tinct genus, and we find it figuring in systems of natural his- 
tory as a subdivision of the marsupial animals. The distinct and 
precise manner in which Baron Cuvier notices the Koala, would 
lead one to suppose that he bad examined a specimen ; for he has 
not only given the generic character of tke animal, but also an 
engraving, which liears but little resemblan^ to the Wom- 
bat of Flinders. The characters of the Koala, as given in the 
Regne Animal, are, two long incisive teeth in the lower jaw, 
without any canine teeth, and in the upper jaw two long inci- 
sive teeth, wit^^ some smaller* ones at the sides, and two smaller 
canine. He moreover adds, that the posterior extremities wants 
tKe thumb. On the other hand, the excellent naturalist M. Des- 
inarest describes the Koala as having, imisiv. j^^fbmses canines 
• J • 
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molaires A little farther on, he says, that there are 
four small teeth intermediate between the incisives and the up- 
per molar teeth ; and he asserts, contrary to the statement of 
Baron Cuvier, that the thumb on the posterior extremities is 
very large. M. De Blainville, whose extreme accuracy as an 
anatomist and naturalist I am well acquainted with, gives a 
third description, differing considerably from the two already 
spoken of. 

With these conflicting statements l)efore us,' I may venture to 
question the existence of the Koala, as now described in books of 
history, however nearly it may seem to approach the animal called 
by me the Wombat of Flinders. Perhaps it may be permitted 
me to propose the abolition of the term Koala^ and restore the 
names employed by the natives of New Holland. The classifi- 
cation, then, of these very extraordinary animals would be as 
follows * : 

Germs' WOMBAT. 

Phascolurctos of De Blainville. — Koala, Cuv. •f 

CharacL — Incisiv. Canin. Molar. = ii* 

The two upper middle incisives much longer than tlie others ; 
the lower incis. like those of the kangaroo. 

Ears large and pointed, with the conch directed forward. 
Five-toed; toes of the anterior extremity divided into two 
groups ; thumb and index, and the other three together. Thumb 
on the posterior extremities large, separated ^without any nail ; 
the two following toes smaller^ and re-united as far as the nails. 
• 

I. Sp. Wombat of Flhiders. 

Phascolarctos of De Blainville. — Koala of Cuvier and Desmarest. 

For the anatomy and natural history, see Sir £. Home in 
Phil. Tram. 1&98, and the foregoing paper. 

* The arrangement here proposed is nearly the same as that employed by 
M. Desmarest in Ms Tableau methodique dcs Mammiferes,*’ published in 1 804. 
He describes the Wombat as having 6 incisors in each jaw, two canine, and 
16 molar teeth ; the only species being tl^e Wombalm fmor. 1 am not at all 
certain to what animal the above description is applicuble, if not to some* spe- 
cies of the Wombat entirely unknown to me. 

f Baron Cuvier has not given any authority for the estublishinent of the 
Koala as a distinct genus. 




112 Mr Ritchie an an Air-^umjp wiifwnt Artificial ValiH\^, 


II. Phascolome ( Geoff, ) 

Wombat of Bass. — ^Didclphis, Shaw. — phascolome, St Hilaire, 
Cuvier. 

For the anatomy and natural history, see A^iatomie Comparie^ 
and tlie Anftoles Mutseum, 


On an Air-Pwmp without Artificial Pagw. By William 
Ritchie, A* M., Rector of Tain Academy. (Communicated 
by the Author.) 

Tn the Gonunon construction of the air-pump, the valves are 
very liable to be deranged, the repairing of which is filtended 
with much trouble* and expence. In the following construction 
no such derangement can possibly take place, which must of it- 
self give this air-pump a decided advantage. 

The machine consists of a ban'el shut at the lower end, and 
having a small aperture at C, forming a free communication 
with the receiver, F. (Plate I. fig. 8.) The piston D is solid, and 
stuffed in the usual way. The piston rod works in a small stuf- 
fing box at A, so as to render it completely air-tight. There is 
a small aperture at E in the top of the barrel, to allow the air to 
make its escape, w'hen the piston is raised. This air-pump may 
be worked in the usual way, or by the method of continued mo- 
tion. In commencing the exhaustion of the receiver, the piston 
is supposed to be below the small aperture at C. The piston is 
then ridsed, and the air which occupied the barrel is forced out 
through the aperture at E. The point of one of the fingers is 
applied to the perforation, in the same manner as in playing the 
German flute. The air easily passes by ttie finger, which, when 
the piston begins to descend, shuts the openings and Completely 
prevents the entrance of the external air. The piston is again 
forced down below the opening C, the air in the receiver rushes 
into the barrel, and is again expelled by the ascending piston. 

in Ihe receiver has no valve to open by its elas- 
ticity^Mpwvious that there is no limit to the degree of exhaus- 
tion, as in the common construction. 
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Table exhibiting the Highest and Lowest Degi-ees of Tempera- 
ture^ with the State of the Weather^ of New Brunswick in 
North America, as observed on the coasty and at a distance 
of about fifty miles from the sea^ from October 1. 1818 to 
September 80. 1820. By Alexander Boyle,* M. D. FeU 
low of the Royal College of Physicians* of Pidinburgh, and 
Surgeon to his Majesty’s Forces. Communicated by Dr 
Duncan 



station and Dates. 



^ towards end. 

N. AV. E. NK. Cloudy, showers, snow. 

SW. W. Fine, serene sky. 

NW. SK. NE. Clear, snow. 

N. NW. Clear, much snow, high wind. 


N. W. 

S. SW. 

NW. SE. 

S. 

NW. NE. S. 

N. NW. NK. 
Very variable. 
Do. 

S. SW. N W. 
SW. W. 

N. E. S. 

S. W. E. 

NW. AV. E. SE. 
SW. AV. NAV. 
S.SW.SK.E.NW 
N. NAV. SE. 
NW. W. S. SE. 
AV. ]J. AV. 

NNW. NE. 

W NAV. 

NW. NNE. 

W. NW. NE. 
NNE. 

3 NAV. NE. 

E. SE. NW.W. 
W. SW. 

NE. SE. S. SW. 
SE. W. 

S. SE. N. SAV: 
SW. s. 

S. SW. 

SW. s. 

W. S. SW. 

W. S, SE. 

W. SW. NAV. 
SW.^S. NE. 


Clear, fine, siioa'. 

AlUJ, fog, rain, no snow, unusuaL 
(Ucar, much snow. 

Much fog, rain, mild, snow gone. 
Clear, much snow. 

High wind, clear, much snow. 
Mild by day, and frost at night. 
Mild, rain, fog. 

Fog, clear towards end. 

Fine, dry. 

Sultry, cloudy, showers. 

Clouciy, ruin,' thunder. 

Fine, sultry, snow towards end. 
Much rain, cloudy, frost. 

Much rain, snow, clear, frost. 
Much rain, dry, and pleasant. 
Rain, sleet &8now every day,nuld 
Pleasant. 

Clear, much snow. 

Clear, snow. 

Clear, mild towards end. 

Clear, cloudy, 'sndtr. 

Much snow, rain, high wind. 
Clear, much snow. 

Fine. 

Dry, serene. 

Mild, rain and fog, frost. 

Fog, rain. 

Heavy rain, thunder. 

Fine, cloudy. • 

Very fine, showers, thunder. • 
Serene, dry. 

Dry, dews at night. 

Fine, rain, high wind. 

Fine, dew, fog, frost. • 

I Dry, serene, Fog. 


H 
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Sfo^iee$. regorfUag Fiery Meteore um, during the Day. By 
J. II. 3 ebbes, Siib-prdSBct of Embnm *. 

^ V>' C f V I 

ROFfissoE Havsteen relates, that while he was observing 
the polar star, on the 13th August 1825, at a quarter past 11 
in the morning, he saw, passing in the field of his tdescope, a 
luminous point, the light of which was brighter tl^r that of 
the star. Its apparent motion was upwards, it was slow and 
somewhat sinuous. He imagined it to be a falling star. 

Mr Dick of Perth, in the Edinburgh Philosophical Journal, 
is of opinion, that the phenomenon observed by Professor Han- 
Steen, was not a falling star, but some bird placed at a great Sis- 
tance, the convex surface of which reflected the solar light in 
the direction of the axis of tlie telescope. Without den 3 ring that 
the light reflected very obliquely from the feathers of a bird, is 
capable of producing an eflect similar to that described by Pro- 
fessor Hansteen, I am yet of opinion that the explanation ought 
not to be generalized. While observing the sun at the repeat- 
ing circle, I have frequently perceived, even through theoolour- 
ed" glass adapted to the ey^^ece, large luminous points, which 
traversed the field of the te]^*ope. They appeared too well de- 
fined not to admit them to be distant, and subtended too large 
angles to imagine them birds. I have sometimes thought that 
these points shewed themselves more frequently at the periods of 
the year when great quantities of Riders' webs are carried by 
the winds into our atmosphere. The phenomenon certainly merits 
7 -investigation. Why, in fact, should there not lie falling stars 
' during the day asj^ll as atnight.^ IVho can affirm, [if these me- 
jfem are product on the extreme limits of our atmosphere,|that 
, presenceof the sun does not favour their form^tidn ? I leave 
to the read& to decide if there be liot some analogy between; the 
phmomeiia of whidfi w^" speak, and that descriBed, in a letter ad- 
dressed to the^President of the Academy of Sciences, by the sub- 
prefii^ pf'^mbrun, dated the 5lli October 1820r 

Chance has made me thecapectator of a phenomenon triuch I 
inmgu^ tb be hew, and which I have deemed interesffrig for na- 
tural philosophy and astronomy. Under this twofold relation, 

I have been induced to make it ktiowh to you. The foHbwing, 

* From the Annales dc Chimii, October 11135. 
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Mr President, is the fact such as I have seen it : On the 7th (jf* 
last month, about a quarter after four in the evening, after hav- 
ing, with all other people, observed the eclipse of die sun, I 
took a fancy to have a walk in the fields. On crossing the town, 

I saw at first, in one of its public places, a pret^ numerous 
group of individuals of every age and sex,^ who had their eyes 
fixed in^e direction of the sun. Among this group, I remark- 
ed only a young student of law, named Cezarme, but still pre- 
occupied with the ^lipse, 1 passed without remarking that, in 
the position in which this young man was, as well as the persons 
who were with him, they could not perceive the sun, which left me 
in the belief that they were all looking at the eclipse, as I had 
myself been doing. 

Further on I met another group, having their eyes, in like man- 
ner, turned towards the sun ; but as, at this time, I noticed that 
the individuals, composing this group, were in a street, and com- 
pletely in the shade, I understood that they were looking at 
something else than tlie occultation of the sun, and then it came 
into my head to question the Sieur Thomm^, a veterinary artist, 
who was among them, in order to know from him theoEj^t that 
fixed his attention. He replied to me, We are looking at the 
stars which are detaching themselves from tlie sun."" What say 
you.^’’ “ Yes, sir; but look yourself, that will be the shortest way.” 

I looked, and saw, in fact, not stars, but balls of fire, of a dia- 
meter equal to that of the largest sta^* which were projected, 
in various directions, from the upper hemisphere of the sun, with 
an incalculable velocity, and although this velocity of projection 
appeared the same in all, y^t they did not all attain the same 
distance. 

These globes were projected at unequal and pretty short in- 
tervals. Several were often projected at once, but sal ways di- 
veiging from one another. Some of them described a right line, 
and were extinguished in the distance ; some described a para* 
lx>lic line, and ware in like manner extinguished ; others again, 
after having removed to a certain chstance in a direct line, re- 
trograded upon the same line, and seemed to enter stjll luminous 
into the sun's disc!! ! The ground of this magnificent picture wa» 
a sky-blue, somewhat tinged with brown.l 

This, Mr President, is what I saw, and what I attest, as well 
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a very great number of other peojde of tlie town, who would 
attest it if required. I forgot to mention, that, at the mongient 
of my observation, 1 was placed at the earner of a house iwhich 
prevented me from seeing the sun, and that my visual ray, pas- 
sing by the roof of the house, terminated at a point not far dis- 
tant from the edge of the planet. The eclipse was then on its 
dedine. 

You will easily comprehend what must have been astpnisli- 
ment at the sight of so majestic and imposing a spectacle, and 
on& so new to me. It will sulBce to say, that it was impossible 
for me to keep my eyes off it until^ it ceased, which happened 
gradually in proportion as the eclipse wore off, and the solar 
rays resumed their ordinary lustre. The same happened to the 
persons present. One of them added, at the moment when I 
left the group, that the sun projected most stars at the time 
when he was palest le soleil lancait plus d'etoiles, alors qull 
etait plus pale.'” These were his words. 

Having recovered from the astonishment into which 1 was 
tlirown by this wonderful phenomenon, I inquired of the two 
observing individuals whom 1 had distinguished in the two 
groups of spectators spoken off, how they had been led to no- 
tice the phenomenon. The Sicur Thomme replied, that, on 
coining from his stable, a woman cried out, Come here, M* 
Thomme, come and see the flames of fire that are issuing from 
the sun.*” That, at this invitation, having approached, he saw, 
for the first time in his life, what he had'piit me in a condition 
of seeing myself f and the young C^onne told me, it was chil- 
dren of ten or twelve years of age {Jiat had noticed it first, and 
who, wondering at the sight, called out, Come and sec, come 
apd.^ee now !*” and that thus was formed the group by which 
I had passed a little after ; that he had Wd nothing to me, be- 
cause he had conjectured that the phenomenon, which at diet 
moment excited his admiration, must liave been known to me. 
I hive the honour, &c. H. Seues. 

P. iSf^Ssice this letter was written, I have Icamt from M. 
Foijiai^»JSt^$ineer of Bridges and Highways, of this residence, 
puUic functionary also had occasion to observe the pliu- 
imiiienon, which he will attest if required.” 
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Picture VegeiaAion m the Surjme tftlie GkAe. 

^X^HE Creator of the universe has not confined htnmlf to' deco- 
rating our world with all the luxury of a brilliant vegetation ; he 
has varied it in eveiy locality ; div«sified its fbni|s to nifiiiity 
in their general arrangement, in their con\parative size, in the 
correspondence or contrast of all their parts. Elegance of form, 
ridiness of colouring, delicacy of perfume, are the sedudhg cha- 
racters under which those varied and numerous flowers, the 
lovely children of spring, disclose themselves to the eyes of man. 
What, then, is that Omnipotence which covers the barren rock 
with vegetation, peoples deserts, carries vegetation to the very 
bottom of rivers, and even to the depths of the sea ? What 
sublime pencil has designed these rich decorations of the abode 
of man ? Who could refuse to own in this the invisible hand of 
the Creator? 

All arc admitted to the enjoyment of this spectacle ; but it is 
he only who has been enlightened by observation that can enjoy 
it to its full extent, or comprehend its beautiful order. In the 
midst of apparent confusion, he will perceive that plants have 
not been thrown at random over the surface of the globe, but 
that each has its peculiar place, that it could not be in any other, 
that the lieauty and variety of the landscape would disappear 
were each portion of it not covered with its own peculiar orna- 
ments ; that the plants of the shores would be misplaced upon 
the heights, while those of the mountains, descending from the 
icy summit of their vast amphitheatre, would no longer produce 
the same effect in our level ^iliuns; that they would lose their 
native graces, as well as the delicacy of their perfumes, or the 
variety of their colour^ as has happened to the greater number 
of such of them as have been rendered objects of Cultivation. 
How inferior the interest which the most brilliant flowers of our 
parterres excite, compared with that which they would inspire, 
were we to meeb with them in their native abode ? Nor arc the 
systematic order, and the air of flt|ery which wc give them, in 
any degree equivalent to the loveliness of that disorder whi^h 
reigns in their distribution in the midst of the fields, scattered 
in the woods, or dispersed among the meadows. 

In reality, vegetation is not equally brilliant throughout 
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With regard to the place which she has to embellish, she as- 
sumes the character of adaptation which associates best with the 
sapeci of the locality. Gay and smiling^ \ipoii the bihflcs^of 
sf^ms, elegant and graceful in the Talleys, ticH imd magcfstid^^ in 
the great plqins, she is no longer the sanie when she mounts the 
burning rock, or i^hen she struggles upon the Alps with the 
snow and ice. Thus, in this admirable distribution of vegietaMes 
upon the surface of the earth, no place has been forgotten ; M 
its parts, if we except the sand of the desert, have been invested 
witli the clothing which best suits them. Twenty, thirty leagues, 
or more, of plain, in the same country, and with the same ex- 
posure, would produce throughout nearly the same vegefabl<» ; 
but if this plain be intersected by forests, furrowed by volleys, 
bristled by rocks and mountains, watered by springs ; if die soil 
is variable, if it is humid or dry, composed of peat, or of a 
chalky nature, the mass of vegetation will equally vary witli 
each diangc of situation and of temperature. 

If the localities of the same country present very different 
plants, tliis effect is still more striking, in proportion as we ad- 
vance from south to north, from east to west, and especially 
when we pass from one continent to another ; whether we tra- 
verse the burning regions of Africa, the vast countries of Aria, 
or the numerous islands of America. In the greater number of 
these countries, the vegetation is so abundant, so varied in its 
forms, so different from that with which we are acquainted, that 
loften we could scarcely give credit to travellers, were ri6t tKeir 
rdations confirmed by the possession of the objects of which they 
speak ; although, in our possession, ^hey are isblated,^utl1itCed, 
and altered. It is in their native place that we must observe 
them, to form an idea of the richness and of the beautiful dtder 
which natttre has established, in 'all her productions. Let us 
iMten, upon this subject, to one of our most celebrated travellers 
J^Bipn Humboldt. 

is,'* says he, in his Tableaux de la Nature, tinder the 

sun of the torrid zpne, that the most majestic fohn’s of 
, Mpj^on iie developed. In place of those lichens end thick 
mfMs, whiA, amid the hoarfrosts of the north, invest the hark 
of trees ; beneath the trofnes, on the contrary, the odorotis va-^ 
UfUa, and the animate the trunk of the sfeagou fana- 
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mrdiuni ) and gigantic %. The fresh verdure of the leaves of 
the pathos oontiasts with the flowers of the orchideee, so vari^ 
in thfdr colours; thf^ tnubinessj the climbing gfenadillae, end 
bamstenm^ with, gold yellow flowers^ interlace themselves around 
the tninks of the trees of the forests; delicate flowers Epripg from 
the roots of the theobromoy as well as from the tfaifik and rough 
bark cf the calabash-tree (Gre8cewtia)zn!dL ^stavia. Amid this 
abundance of flowers and fruits, this richness of vegetation^ and 
this confusion of climbing plants, the naturalist is often at a loss 
to determine to what stem the leaves and flowers belong. A 
angle tree, adorned with panUinia^ fAgnanuB^ and dendrobia, 
forms a group of vegetables, which, if separated from one an- 
other, would cover a considerable space. 

In the torrid zone, the plants are more abundant in juices, 
of a fresher verdure, and clothed with larger and more shining 
leaves, than in the northern climates. The vegetables which 
live in society, and which render the plains of Europe so mono- 
tonous, are almost entirely wanting in the equatorial regiona 
Trees, twice the height of our oaks, are clothed with flowers as 
large and beautiful as opr lilies. On the umbrageous banks of 
the river of Madalena, in South America, we find a climbing 
aristoluchia ( A. cordifUrra^ Eunth), whose flowers are four feet 
in circumference. 

The prodigious height to which, under the tropics, not only 
isolated mountains, but even entire countries rise, and tlie cold 
temperature of this elevation, procure for the inhabitants of the 
torrid zone, an extraordinary spectacle. Berides the groups of 
palms apd bananas, they have also around them vegetable forms 
which seem to belong only to the regions of the north. Cy- 
presses, figs,,and oaks, barberries and alders, which approach very 
near to ours, cover die mountainous districts of Jthe south of 
Mexico, as well^as the chain of the Andes, under the equator. 

In these regions, nature permits man to see, without leaving 
his native soi^ all tim forms of vegetables difFiised over the sur- 
face of the earth ; and the vault of Heaven, uncurtained as it 
were from one pole to the other, Hoes not conceal from bis view 
a single <me of those resplendent orbs with which it is studied. 
These natural enjoyments, apd a multitude of others, are denied 
to the northern nations. Many constellations, and-many forms 
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of vegetable, espocially the more beaut^ul^ .tl]^e of the palm» 
add, Um ,arb0i^sceatgramlntffiilDd;%«ar^ os 

wbicji is sp delicafdyi ^ivid^, 
fqf;/e^er unJuiown to^zthem. The sickly ipdi«{idu 4 Ui^..W^ 
b)4^pusea^cop^ain^,qaD presppt but a feeble mage of tbe miye^ 
ty of vegetation ip Uie torrid zeme. . . 

He yrbo can emWape the whole of nature, at one glaocoi. mtbr 
ogl dwelling upon local phenomena^ sees how^ from the V^le to 
the equator, in proportion as the vivifying beat increases, orga- 
nic power and life also increase in a corresponding degree; but 
in the course of this increase, particular beauties arc reserved 
for, each zone ; for the tropical climates, the diversity of forms 
and pre-eminent size of vegetables; for the climates of Uie north, 
the pleasing prospect of meadows, and the periodical revelling of 
nature upon the return of the first breezes of spring.. Uesidqs 
the advantages which arc peculiar to it, each zone has also a 
character of its own. If, in every organized individual, we re- 
cognize a determinate physiognomy, in like manner we can dis- 
tinguish a certain natural jdiysiognomy, which belongs exclu- 
sively to each zone. Similar species of plants, sucli as pines and 
oaks, equally crown the mountains of Sweden and those of the 
most southern part of Mexico ; and yet, notwithstanding this 
correspondence of forms, and this similarity of partiaJ oudincs, 
the general picture of these countries presents an entirely diffe- 
rent cbariustcr. 

The . size and the development of organs in plants, depend 
upon the climate which favours them. In the imposribility of 
presenting a complete picture of the plants of America, jve 
venture to trace the characters of the most prominent groiqis,, 
commendiig with the palms. They have, of all vegetables, the 
loftiest and i^^ost noble form, and to it tlid prize of beauty bas 
been by all. Their tall, slender, ^and channelled 

stems, , i^a^times furnished with prickles, are terminated by a 
shinb^g^oliiige, which is sometimes pinnate, sometimes 
Their smooth trunk often attains a height pf 
124} feet<|> . size and beauty of palms diminish in proportion 
from the equator to approach the temperate zones. 
Ajwaog character, and one which very agreeably varies its 
a^ect, is the direction of the leaves. The very dense leaflets 
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of the date and cocoa trees, produce beautiful reflections of light 
fiom the dipper Burface^df fhelMves, of a bng^iter green ini the 
cocoa, dulto, and, as it were, mitigied with gfi^jr in' the date. 
What differmee of asp^t between the ffendetit leaves of the 
AoniM' palm of the Orinoco, even between dioSe of the flavor 
the cocoa, and the branches of the jagna' and pCfrgao^ which 
point tojrard theheaven.^ Nature has been prodigal ofherbeamies 
to atre jagna palm, which crowns the granitic rocks of the tatH-, 
racts of Atures and Maypwres. Their slender and smooth steins 
attain a height of 160 or 170 feet; so that, according to the ex- 
presrionof Bemardin de Saint Pierre, they rise in the form of a 
portico above the forests. Their aerial cyme contrasts in a sur- 
priring manner with the dense foliage of the ceiha trees, with 
the forests of laurels and melaetomata which surround it. In 
the palms with palmatcd leaves, the tufted foliage is often placed 
upon a bed of withered leaves, which gives to these vegetables a 
melancholy character. 

** In all parts of the world, the form of the palms is associatetl 
with that of the dananae. Their stem less elevated, but more 
succulent, is almost herbaceous, and crowned with leaves of a 
thin and loose structure, with nerves delicate and sliiniog like 
silk. The groves of bananas are the ornaments of the humid 
districts. From their fruit is derived the subsistence of all the in- 
habitants of the tropics ; they have accompanied man from the 
infancy of dvilization. If the vast and monotonous fields which 
are covered by the cereal plants, diffused by cultivation in the 
northern countries of the earth, afford little embellishment to the 
aspect ofdnature, the inhabitant of the tropics, on the contrary, 
in establishing himself, multiplies, by his banana plantations, one 
of the most noble and magnificent of the forms of vegetatioff. 

The delicately piufiated leaves of the mmosiP, arflcia,glediit^ 
ekPf tamarindej be., have a form which the vegetables peculi- 
arly affect betweai the tropics. It occurs, however, beyond the 
liimts of the to^i’id zone ; for these plants are not wanting in the 
United States of America, where vegetation is more varied and 
more vigorous dian in Europe, although in a similar latitude. 
The de^ blue of the sky of the torrid zone, as peredvod 
through their delicately pinnated foliagi^ has an extremely pic- 
turesque effect. 
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,** Tbeeackteea ore almost exdiwivcljr .peculiar to America, 
fenn is somerimes spherical, sooMtiiBes articulate.; aome- 
tiiMe it rises like the pipes of an organ, intb kag chaffiseileil«o> 
Ivams. This gtwqf) forms in its exterior. theimaet .8trildi^.cou. 
tnnt^th thM of foe liliaoeee aari baaaaas;- k bfoingsitO' those 
plants which Bemait^ de St Pierre has so happily named the 
Fifgetiable Springe ef the Deeert. In foe parfoed ipj^dns of 
South America, foe -animals, tmineBted foirst, look out fm* 
foe mdoeaetue, a spherical plant, half ccooealed in foe sand, en- 
veloped in formidable prickles, and whose interior abounds in 
refiefoing juices. The stone of foe cohmmar cacttie rise to the 
he^t of foir^ feet, and form a sort of candelabra; foeir {foy- 
siogBomy has a striking affinity to that of some African £u- 
ffoorbiae. « 

<< Wl^ foe cactuses form vatee dispersed through leafless de- 
serts, and foe otchidese, under the torrid {lone, aninuite the fis- 
sures of foe wildest rocks, and foe trunks of trees blackened by 
excess of heat, foe form of foe vanillaeis brou^t into notice, by 
their pale-green leaves, filled with juice, and foeir variegated 
flowers, so angular in structure. These flowers resemUe a 
winged insect, or the small bird which feeds upon the perfume 
of the nectaries. A whole life would not suffioe an artist to 
paint all those magnificent orchidese which adorn foe de^y 
flnrowed valleys of the Andes of Peru. 

^ The Caeuarmaceee, which occur only in India, and foe 
idands of foe great ocean, aredenudedofleaves,<liketbegreaker 
part of foe cacti: -they are trees whose Inranches are jmnted like 
foe sterna of equisetum. We find, hoprever, tncesof this type in 
other parts of foe world. The pines, foe fouyse, and cypresses, 
bdo^ to a northern form, which is of rare oooiuxance in foe 
torrid zaae-m Their continual and always fresh verdure, enlivens 
foe landscape saddened by winter, and annmmoes-at fop same 
time to .foe nafoms -bordering upon foe poles, tlwt even when foe 

r t -k covered with snow and frost, ^ mtenud life of plants, 
rife fire of PraraetheuB,^ is never meta^uished' upou our 
fflaneb 

*'^Tlie mosses and lichensmour nmrriton dimales, the aroid^ 
under foe tioincs, funparasitlesas wdl as ^oreftjdsirjandulotbc 
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the trunks of trees as th^ grow up. Th^ have fleshy and h^-> 
baeious atecnii, ekgittaite, digitate, oreloiigatedieaves,l^ dways 
wMk 'iretf huge veins. The flowers are indosedin dieafl^. 
These Vegetables beSoi^ rather 4o the New CkmtiBent than to 
the Oid.‘ '^Eiie eabu^um and jpodot inhafait’ oi:^ die- ttnrid 
mae. 

a 

** ^flithisfltnn dfthe'aiDideie, is connected dutof the jiawu, 
of a remarkable vigour in the warmest countries of South Ame- 
rica, such as the pauUineeB, bomateruef Ingnoniw, &c. Our 
trailiaghop and vines, may give an idea of the elegance of fonns 
of thisgroup. On thebanksof tlieOrinoco, the leafless brandies 
of the bauMniee are often forty feet in length ; sometimes they 
fall perpendicularly from the elevated ^mes of the amyous ; 
sometimes they arc diagonally extended irom one tree to ano- 
ther, like the cordage of a ship. The stiff form of the biluish- 
cdoured aloes, contrasts with the pliant shoots of the lianas of a 
fresh and light-green tint. Their stems, when they have any, 
ore, few the g^ter part, without divisions, having approximated 
knots, bent upon diemselves like serpents, and crowned at their 
summit with succulent fleshy leaves, terminated by alcmg point, 
and diqiersed in dense rays. The aloes, which have a ttA stem, 
do not f<mn groups like the vegetables which love to live in so- 
ciety; they grow isolated in arid plains, and, by diis dreum- 
stance, give to the tropical regions a peculiar character of mdan- 
dioly. A sad stiflhess and immobility characterise the forms of 
the aloet; a'cheeifbl dimness and mobile suppleness distinguish 
the gramineae, and, in particular, the physiognomy of those of 
thtim whidl are arlxwes^t. The bamboo thickets of both In- 
dies form umbrageous alleys. The smooth stem, often recur- 
and floating, of the gnuninese of dve tropics, surpasses in 
hti^ghtdutt'of ouridders and oaks. « 

• fu flnrtn df the ferns is not less ennobled than ihalr of the 
gtandhese in the warm countries of the earth. The aiharesoent 
ciften thirty-five feet in he%ht, resemble palms, hut their 
ttmiik'is lesH debder, shorter, ond very rugged. Their fo- 
liage, more ddicate, and of a IcxMer contexture, is transpa^t, 
and slightly dentate upon die edges. These g^antic ^fernsVe 
almost exdooivdy indigenous to the torrid zone ; but they pre- 
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fer to extrme heat a less ardent, climate. Oqtression of tem- 
peratjore being a crasequ^oe of elevation of the soil, we may 
consi^ as the principal abode, of. these fans, the mountain^ 
which r^ tp a lieight of hnm fiOOO. to 8000.&et,abome tbelsvel 
of the sea. The tail-stem tnnd ferns aoeaxqianj!* in south Ansa, 
rica, that beneficent tree whose bark prevents fevar. The pre- 
sence of these two vegetahleB, mificates the.happy rcgioQ-wfaerc 
the mildness of sfnjng .continually lagns.” 

(Tobe oim^uied.) • 


On FaMng Stars. In a Letter from Profiasor Bbamues of 
Breslau, to Professor Jameson. 


Sib, 

The phenomena known by the name of Falling Stars, have 
for some time past attracted the attention of naturalists: I 
thereforc.hope that you will read with interest a small work on 
the subject, which I have the honour of transmitting to you, 
(eqtitled, Beobachtungen fiber die Sternschnuppen,^~Leip. 
zig, 182S.) 

1 am exceedingly anxious that there should be observers of 
these phenomena in your country also, and you will therefore 
pai^on me for requesting you to insert a short notice of the re- 
sults of our observations in your Journal. 

Those which seem to me the most worthy of attention, may 
be expressed in few words. 

1. Although falling stars move in all directions, in respect of 
the vertical, yet those which fall, that is to say which i^preach 
the earth, are more numerous than tliose which recede from it ; 
and it might, therefore be concluded, that they are subjected to 
the earth’s attraction, during the short period of their appear- 


Fallh^ Stars move in rimost every directior , in respect of 
azimuth^ yet those wrbose comee is direct^ toward the south- 
west, are milch more numerous than those that follow the oppcMte 
dir^Mon. 


US widrtbe direct^ zf^he patlils of 
Mof these m^ecM’s, and it would seem from calculation, that 

I 1 
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the greatest number had a motion almost exactly the oppo^te 
of rihe earth's motbn m its orbit. caiccriated,' therefore, for 
tltembsemKl' times of the appearances of the metseors, the azi- 
niulhjctf the direction of the earth’s motion, ‘<and, by taking the 
mean ^the results^ {’found the direction exactly opposite of lhat 
of( the earth's -motioit to be 48|[^ to the wei^t of the meridian. 

Beginning firom this point, I divided the if hole boritfoti into 8 
equal parts, so that the azimuth 48^*^ from south to welrtr'ilitndd 
be the middle of the first txstant. Then, for every octant, I 
found the courses of the 34 meteors to be as in Fig. 4. Plate I. 

1st, 9 directly opposite to the earth's motion ; 

2d, 0 ccmciding with the earth's motion ; 

Sd, 7 and 4 in the two octants adjacent to the first; 

4tA, 3 and 2 in the two octants adjacent to llie second. 

5t/«, 6 and 3 in the two octants which are in the middle. *■ 

It seems to me, therefore, that falling stars disclose to lis ttie 
earth's motion ; and although they have doubtless a proper mi^ 
tion, yet the greater part of their celerity is only ap])arcnt, and 
arises from the proper motion of the earth, which passes near 
them in its course round the sun. 

If this be true, might it not be desirable that the result 
should be confirmed by a great numlxir of observations P But 
I shall not trouble you with my reasonings on the subject. 
Have the goodness to communicate these observations to such 
of your countrymen as feel an interest in meteorology. I trust 
you will pardon me for troubling you with this letter. I am. 
Sir, &c. Biiand]Fs. 

Bueslau in Silesia, \ 

MAprU ism. j ^ 

;r . ' ■■■ - 

» ! 

On the Management of tlhe Waier^MeUyn and the Ctmmben sn 
, Susfiia, .William Hqw^pon, M. I). L,^tumrmi Ma- 
Medifi^, ^nd Botany. (Communicated by the Authpr*) 

t 

Hiffebekt kinds of water-melon, or arbouse, are cuUivdted 
in auciMisiqg ^juaatities m tlm soutliera parts qf tha >ftuMian 
Empire, from ibe Don to tlie Ural ; and partimdarly along the 
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Bfmks oC the VolgtL Thdr- cultiTatUm. lequires but little 
troubfei . Thc^-thiive ia the open air,'aiily.to the BSd degwe 
of' north latitude. - The mdm gudeDs, fram thdr nae, npyht 
rather be caHed fidda ; th^ are indoaed with a alig^t .feDoe,;gMat 
suffident to keep tff cattl^ and are divided into kmg hrdijiiba 
tween whidi, in the oriental atyle, little canda are. cut in the 
aoal for watering the plants. Wat this.purpoee, the gar^ena ate 
always laid out cnUaguous to a pool, or to a streamlet of run- 
ning water. . The mdon comes early forward, and is, with lit- 
tle pains, brou^t to a large size. They are treated with Uttle 
more care than the most cmomm fidd fruits ; and yet, in every 
jdantation of them, melons are to be found wei^iing thirty 
pounds, and which, in point of succulence, and mild flavour, 
cannot be excelled. The plant sends out a very luxuriant crop 
of dark green coloured fresh looking leaves, and also long juu^ 
pale cdoured shoots, or tendrils, of cmsiderable thickness, whidi 
extend to a great distance, creeping along the sur&ce of the soil. 
The fruit is a rich, dark green, varii^ted cdour, sranetunes 
spotted, of an oval diape, and grows to a large size. When ripe, 
and cut into, it appears pure white, of a spongy looking structure, 
and contains at the heart large dark coloured seeds, surrounded 
with a pale pink tint, colouring the pulpy substance on which 
th^ are contained, md gradually losing itself in the white. 
Whai eaten, it is remarkably juicy, resembling cold sping wai« 
ter, and is wdl aekqpted as a refrigerant for allaying thirst, and 
other disagreeable effects of a warm cdimatc. It may be used 
dther raw, with powdered sugar, or ginger, or salt^ in the 
same wmmnpr as Ihe cucumber. The,water-melon alsopossesses 
the advantages of keeping in its fredi state for a considerable 
period; and,fnHnthc firmness of its texture, it will bear without 
ii^ury. remoMijd to a great distance. 

Water-adons, although they are aimually sent to the greirt 
towns of St Petmburg and Moscow,- in abundance, and at a 
cheiqB rate, from the southern parts of eiapir^ ave also 
brot^^' to |i8turi^ by -foroii^'ruider glaaa finsnes, an eonridsB- 
aUe quantity, at an early period of the season, in the northeni 
pa^ of Russia, but ebi^y in the nri^ibourhood of the prbei. 
pal towns. What is jHindpally necessary during thdr cidtiva- 
lion in this rnamitf ; is to take particular care not to injiaw the 
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very strong and creeping shoots, which the plant sends out du« 
rii^ its .progress, as already ckscribed, but either to raise tte 
fraiDes,ai^ allow them to i^madoutinto an adjoinnsgone^ or to 
keep theni, by bending, entirely within its owU, wiadh, in that 
case, wcmU require to be long and roomy. The ibnner vnsy 1 
vmM prefer. ^ It is to neglecting this, that the gaide^^ in 
Ibisaifr^attribtite the general failure in the cultiuatkm of the 
water-mdon in Great Britain. If the dioots are, in any way 
chedced,orinjuredyduring their growth, the plant is observed to 
suffer oansiderably, and the future progress of the fruit towards 
maturity is either interrupted or totally destroyed. Attoition 
to this dreumstanoe, is of much more consequence than heat, as 
is satisfactorily and daily proved in the northern parts of Rus* 
aia. It is also well known, that the water-melon plant, propa- 
gated by artifidal heat, produml by glass frames, will flourish 
and the fruit reach its full size, at the mine temperature at 
which any of the common spedes of mdon will do. My friend, 
Mr Booker, has them every season growing in great perfec-* 
tion among other melons, in his garden at Cronstadt ; and mere- 
ly’ from paying attention to this, Mr Cole has the same at the 
Taurida Falaoe-Garden near St Petersburg. As the plants 
aae remarkably strong and luxuriant, and send out very large 
and busby shoots, one plant is quite suffident to fill a large 
djsed glass-frame. 

Water-mdons are known to be ripe, ip|Ot by the smell but by 
the peculiar sensation which they communicate when struck, a 
knowkdgeof which can only be acquired by experience.^ If th^ 
are allowed to remain adhering to the plant, until the seeds shake 
within them, they will be found good for notlnng, excepting fu- 
ture propagation from tlie seed. When the extremely tough 
skin, covering the water-melon, is removed, and ijftey are cut 
inte^diosB, they may be eaten in the raw state widi sak, m the 
iDOifiieraf edrny. The arbouse, when eaten in quantity, I am 
told/ ade as adiaretie'; and when m-Russia, I was infonned by 
a pl^sMmeftw^ramuhaUecasecff^dbstinatefgon^ bemg 
cured by it. 

The CueuMber: 

Cucumbers use of' in large quantities by the hative 

Russians, and by'fordgners^settled in the country ; both durinj 
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tlie summar, in their fressli state, and during the winter, when 
artificially preserved. The plant is cultivated in great profu- 
sion m the. fields, whdly in the open air, during the short but 
warm summer of Russia. In general, it is planted in long rows, 
alrnig with cabbage ; a cabbage and cucumber plant alternately 
constituting the row^. It is also to be met witli in abundance 
in the gardens of the better class of peasantry throughout the 
interior. In tlie gardens of the higher orders, an early crop is 
sometimes raised under glazed frames. Glass is ranarkably 
cheap in Russia, as it pays little or no duty. 

The Russian cucumber differs in some respects from that 
which is common in Britain. The leaf and plant are couedder- 
ably smaller, and contracted ; the first, when it has attained its 
full growth, is sliort, thick, containing a large proportion of 
juice and pulpy matter ; and, from these last mentioned qualities, 
is much better adapted for salting (the only mode in which the 
cucumber is preserved during the winter throughout Russia), 
than the common cucumber of this country. It may be unne- 
cessary for me to mention here, that the cucumber plant re- 
quires a ricli soil, or ground well dunged, for its cultivation. 
The Russians of all classes pay particular attention to this, co^ 
vering tlie root of each plant with a small heap of horse or cow 
dung. For winter use, the cucumber is preserved in salt, as al- 
ready noticed ; and prepared in that way, it forms an excdlent 
cooling article of food,^wliich is used in great quantities. Be- 
fore these are eaten, thdr green outer skin is removed by the 
knife ; when the pulp is found remarkably juicy, and pleasant 
to the taste. The liquid which is f;harged with tfae< salt, and 
with the soluble portion of the vegetable matter, and winch fills 
the cask in which the cucumbers are preserved, is not unjdeasant 
to the tast^; and is used by the native Russians as a gentle 
cooling laxative in fever, about a tumbler to a*dose. A cask of 
Russian pickled cucumbers was procured last winter by a dis- 
tinguished member of the Horticultural Society in tliis dty ; and 
the cucumbers were much admired ior being wdl preserved and 
of fine fia^our. 

^ ^o|be seed cf the Russian cucumber has found its way into 
and has t|een cultivated 'in Scotland with success, 
I shell subjoin here a very accurate reedpt for the preparation 
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atid salting of cueuml^s. Tins was procured for me by tbe 
kindness of Mrs Dr Criditon, from one of the lasost experienced 
cucumber alters in St Petersburg; and I am not without 
hopes, that it may form a useful and sidutairjr addition to our 
British cookery. Take 1000 cucumbers, we^ o^t 71b. Eng- 
lish of salt, which has been previously well purified, aifd dried. 
Mixtl^^twell with a quantity of cold soft water, sufScient to tx>- 
ver the cucumbers, 500 of which may be put into one small light 
made cask. Have ready plenty of the following leaves; which 
liave been gathered when the weather was dry ; oak leaves, 
Uack.«urrant leaves, cherry leaves, dill leaves and heads : mix 
them well together, and place a layer of them at the bottom of 
the cask ; then a layer of cucumbers, and thus alternately uiltil 
fhe cask he completely, filled : then pour on the salt and water 
till it rise to tbe brim, and close the cask tightly. Some people 
add a small bottle of vinegar, and a very small lut of garHck to 
each cask.^ In two or three months the cucumbers are fit for 
use. They are brought to table entire, floating among the juice 
and leaves which cover them while in the cask. In Russia, they 
.seldom appear at table until the month of November or De- 
ctmiber, when the winter has completely set in, as they must re- 
main in the cask for two or three months, in order tiiat the salt 
and water may have sufficient time to act upon the vegetable 
niattw of the cucumber, and of the various species of leaves em- 
ployed in their preparation. However some prefer them, friim 
the time they are first subjected to the salt, until it has complete- 
ly penetrated them ; when they are said to be half salted, and 
known by*a correspondent appellation in the Russian language. 
A Russiaii will often eat several cucumbers salted in the above 
mentioned manner during a meal, and no bad effect is ever 
known to arise from their use. / 

.Whether the 'cucumber of this country would anerwer four 
salting in the above mentioned manner, I have not yet pnt^ 
experiment. The objection, as appears to me, wouldHto, its 
oontamkig much fibrous matter, and too Uttle pulp and Juice. 
Although they possess our common variety of cucumber in 
great abundraee in RusaiBy I never met with it salted. * 

While vkitii^ the hot-houses of the Taurida Pfilaoe garden, 
St Petmburg, under the direction of Mr Cole, a native of- thi^ 
APRIL JULY 1826. * I 
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qsunfery, inUlligei^ and experienced in the art of Hocricultwe. 
I MMr the bnnAeB of a aambo' of cucumber fdmta, butli 
of die Russian kindi and of dut ooramon to Briton, tied up to 
twDoden rafters or palings in the mannor of vines. The fdmts 
toeated in tip way ajqseared to- be remarkably strong, and the 
fruit was veiy laig^ ' 


ftTories fvspeciinff tite Pretence ^ « BuXmee^airy Spur in 
Fenuie EkJudna of Nem HcMand.* By R. Kkox, M. D., 
F.R.S.E., M.W.S., Conservator of the Museum of the 
Royal College of Surgeons. Communicated by the Authm*. 

Xn the beginning of the year 18S8, Professor Jameson piit 
into my hands a spedmen of the duck-lulled oiimal of New 
Holland, the nude Omithorynchus paradoxus. It had been sent 
to him by the governor of Australana, the Honourable Sir 
Thomas i^sbane ; and, aware that I was condnually migaged 
in anatonucal inqmries, he requested me to dissect this para- 
doxical animal, and to lay the results before the Wernerian 
Sode^. At that rime the only accounts in existence relative 
to the anatomy of the spur, a remarkable appendage found in 
die male the Omithorynchus and Echidna, were, let. An ac- 
count of the spur, drawn up by a distingiudied English anato- 
mist, and puUished in the Philosophical Transactions, describe 
ipr the organ to be solid, and to be an instrument of prdien- 
aon ; 8d, A statemmit made by Rudolphi, in a Goman jour- 
nal, affimung the spur to be solid ; 9d^ A notice Sir Jdui 
Jamison, in the Linnean Transacritms, describing the poison- 
ous natine of wounds, inflicted by this i^ur of the OnAheiyn- 
chuSX laet^, A thort memdrby that most distinguished anato- 
mist M. De Mainville, demonstraring the tubidar sdnusture of 
die spnr, and teadng its anatomy as far as the base, car -insertion 
of the-qnir, into the heel, beyond wluch the state of the ipeci- 
jp^^n bis p oss es s i on did npt porait him. to.go. 

.^T< -The diseovery of a large poisoD-gland, dtuated over the hip- 
ir'^nt, whidi disweiy I had die honour to submit to- the Wer- 

- * Bead befine the Vemerian Natural History Sodety, S!J& May ISSS. 
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nermn Sodety a short time after die disseetions wape coinpleted9 
rendmd it extremely probable, that the funetma faefetofore as- 
signed to the spur were purely l^podietica]> and thait tlus was 
rerily a very formidable instrument of offence and defence^ be- 
longing to the male of these Afferent species of ^imak but 
the original opinion relative to the functions of die spur was 
not to be given up so easily; and accordingly we find, that Sir 
Everard Home, the ori^nal promulgator of the doctrine, still 
defends the ojnnion in a very ingenious manner. He observes, 
in the third volume of his Lectures on Comparative Anatomy/ 
that contrivances of this kind are not uncommon : his words are 
as follows : — In the toed and fnig, the fore-legs of the male 
are applied round the belly of the female for that purpose. In 
the shark there are regular holders, as will be shewn. In the 
earth-worm it is effected by suction, as will be explained. In 
the Dytisciis tnarginalis, an insect that copulates under water, 
there is an apparatus mentioned in the seventh lecture, more 
nearly allied than any other to the present apparatus ; on the 
thigh of the male, there are suckers which attach the animal to 
the female. Having ascertained that a secretion is emitted 
through the spur, and the parts being so minute as to require glas- 
ses of considerable power, I got Mr Bauer to examine the socket 
of the female; and, after overcoming considerable difficulties, the 
parts being very much corrugated, and yet retaining their elas- 
ticity, he made out the form of this socket, which corresponds 
exactly in shape with the spur itself, so that, when completely 
introduced, it must be so grasped, that the male would not be 
able to withdraw it, when the coitus was over ; in this respect re- 
sembHng the effect of suction. The male, it would appear, at 
least this is the best ^njecture I can make by reaacmii]^ from 
analogy, there lieing no facts to guide us, by thro^ipglome oi 
the seeiwtion of the gland of the thigh into the socket, dilates it, 
and releases the spur. The liquor injected being acrimonious, 
wifi also iiritate the female, and make her use efforts to escape. 
This is exactly similav to what i§ performed m the cupping- 
glass apparatus by muscular action, to let in the air.^ 

A single fact, however, respecting the anatomy of the fentiBe 
echidna, renders this very ingenious theory almost inadmis- 
tible: for the c^f^rtunitv of making this discovery, we 
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again indebted to the kindness and attention of Sir Thomas 
Brisbane, who some time ago transmitted to Professor Jameson, 
for the Boyal Museum of the University, a female echidna, 
which was put into my hands for examination. On the heeds of 
the female ^hidna, exactly m the situation of the spur in the 
male, there is found what I shall venture to call a rudimentary 
spur, nmilar in many respects to that of the male, whifh it in 
some measure represents in miniature. It is placed in the bot- 
tom of a little cavity, not<|uite deep enough to conceal it from 
view : its base may be about half the size of the male spur, but 
it suddenly tapers to a point, so that altogether it may not be 
much larger than a fourth, or probably a fifth part of a full 
grown male spur. It is of the same horny texture, and seems 
altogether quite analogous with that of the male. 

The physiolo^cal anatomist can have no difficulty in com- 
prehending that this organ must bear to the male spur the 
same relation that the human male breast does to the female. 
In the one case we have an organ fully developed, and capable 
of performing its functions, in the other a rudimentary and im- 
perfect organ. The rest of the poison apparatus found in the 
male, and first described by me in the Wernerian Transactions 
(vol. V. p. 1.) seem to be wanting in the female. 


Observations on PhUadelphea and Granedew^ two new Families 
of Plants, By Mr David Don, Libr. L. S. Corresponding 
Member of the Wernerian Society, &c. (Communicated by 
the Author.) 

./ViTHotiGH, the genera whidi I now propose to separate as 
distincf'^Natii’r&l Families, have been cultivated in our gardens 
from almost tima immemorial, yet no plants have been less un- 
derstood in regard to their botanical characters, or to the station 
they ought to occupy in the Natural System; affording a 
strilnijlg confirmation of the justness of a common remark, and 
which applies equally well in botany, that what we have daily 
btfqnaTjji^ eyes we most frequently overlook as unworthy our 
figikni«j^The genera PhUadelphus and Puidca^ which form the 
subjec^^ this paper, constitute two very natural groups, Tliey 



133 


two new Families of Plants. 

have been placed by the illustrious Jussieu among the Mynta- 
ceay and 1 am not aware that any one has questioned the pro- 
priety of this classification. That they can neither be 'grouped 
with the Myrtaceay nor with any other family hitherto esta- 
blished, I trust I shall be enabled satisfactorily to shew in the 
sequel. It may be proper here to observe,^hat the whole of the 
MyrtemetSy require a thorough revision, as at present they com- 
prise plants which have •^but little general affinity. The true 
Myrtacea are distinguished by their perfectly entire leaves, fur- 
nished with numerous pellucid dots, which, when bruised, emit a 
camphoriferous or spicy scent, and by the seeds being destitute 
of albumen, although Gaertncr has attributed a fleshy albumen 
to the seeds of Backia. This 1 found, however, to be quite er- 
roneous, Gaertner having evidently mistaken the embryo for the 
albumen ; for in the seeds of several species of Badday which I 
carefully examined, I was unable to trace the least vestige of 
this substance. Whether it is present in the seeds of linbrica^ 
ria (the Jnngia of Giertner), I have not had an opportunity of 
determining ; but, if it is really present, as Gsertner affirms, it 
would alone be sufficient to remove the genus from the MyrtOn 
reWy as in those families in all of whose genera its presence is 
not uniformly constant, traces of it may still in general be de- 
tected in all of them, on a careful examination. Before I pro- 
ceed farther, I shall add a description of the Phiiadelphca.. 

PHILADELPHEiE. 

Genus Myrtaceabum, Juss. 

turbirmtus, limbo (raru 5-fido)^ persistens. Pctala 

4 (rarb 5), calycinis laciniis alterna, in lestivatione convoluto-im- 
bricata. Stnmina 20-40, duplici serie disposita, fauci calycmie in- 
serts. Styli 4, rarb 5, inferue siepiiis coaliti. Stigmata longa, 
divaricata, obtusa, latere interiore puberula, nuncdpiraliter torta. 
Capsula semi-*Snfera, sublignosa, 4- (rarb 5-) locularis, polvsper- 
ma, apice quadrifariam loculicido-dehiscens. Semina scobilormia, 
subulata, Itevia, angulis placenta; tetragons cumulatim adnata, 
arillb laxo iflembranaceo, ad umbilicum foramine fimbria lacerata 
aperto, nudeo seminis triplb longiore instructa : testa tenuissima, 
membranacea, nucleum arete vestiens : albumen ovoideum, carno- 
sum, album. Embryo inversus, lacteus, fere albuminis longitydi- 
ne : cotyledones ovalcs, obtusa;, planiuscuhc : radicula teretiuscula, 
cotyledonibus plurimiim longior, supers, recta, obtusa. 

Frutices (Europie, Asiae, et Awricae, temporatis communes) erccliy 
decidtti Fol\& opposita,mertmay dentata, impnnctala. Flores^p- 
posiie a.riflareSj, lerminahs. stihracemosi, alhi. 
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At will be seen by the above d^cripdon, in how few cfattrac- 
ters this family agrees with MyriaceoBj which differ not only in 
their ample 9tyle> in the absence of albdmen, aikl in having ibe 
leaves perfectly entire, evergreen, with pelliieid dots, but in 
their seeds being destitute of an arillns, in the structure and po- 
sition of their embryo. In the niean time, I am disposed to 
place this family near to Saoi^ageWy as they agree in the aesti- 
vation of the corolla, in the petals alternating with the lacinne 
of the calyx, in the half-inferior ovarium, in the plurality of 
styles, fai the |)resenoe of albumen, and in the structure of their 
anthers ; and they correspond well with Hydrangea in babit, in 
their opposite, toothed leaves, and in the structure of their buds 
and young shoots. 

I shall now proceed to give the characters of the second fa- 
mily, which I have denominated Granateee, and conclude with 
remarks on it. 


GRANATEiE. 

Genus Myetacearum, Jim * 

Calyx tubulusus^ crassus : Umbo erecto, 5-10-lobo, persistente. Pc- 
iala 5, rarius plura, lobis calyduis altema^ obovato-rotundata, ca- 
duca. Stamina indefinite numerosa, faud incrassate calyds in- 
s^a. Antbera fere orbiculatee, peltats, biloculares, duplid li- 
ma longitudinaliter dcbiscentes. Ovarium tubo calyds accretum^ 
apice liberum^ multiloculare. Stylus brevis, crassus, teres. Stig** 
ma indivisum, capitatum. Bacca pomiformis, limbo tubuloso den- 
tate calycino, nunc oontracto, ooroiiata : cortex crassissimus, extus 
cuticula hevi rubicunda punctata lucida vestitus, intiis spongio^ 
so-camosiis, albus, dein, matura bacca, fissura irregulariter rum- 
pens. Placenta' cortid baccae substantia simillima, at magis car- 
nosa et succulenta, boccam ennninb replens, in lochia aumerosis 
pdyspamis inacqualibus reticulatiza atque interruptc excavata. 
Dissepinienta vera nulla : spuria tamen ad*«unt, quae e substantia 
placentae orl^ii, valde sunt firagilia, et crassitie varia. Semina ere^ 
bra, excavatioailius placentae passim iiiserta, bbovato-caneato, on- 
pulata, .boGcata! testa membranacea, pellucida, pulpam aqumam 
mvdlvens : putamen osseum, angulatum : aUtumen nullum. £m- 
^0 cavitati putaminis conformis, rectus, hictem:^ cotyledokes fo* 
hytiSm, camosae, orbicalato-oordatae, spinditer oonvolaUB: radietda 
teres, re!N» crassiuscola, infera, obtusa, cotyledonibus duplb 
brevior, va^ 

Frutkes ( Afneae bcuealis) detAdui, erecti, ramosissim, ineirmes r. spi- 
nosi. Folia exstipulata, petiolata, integerrima, mpuncUdat inodu- 
ra, opfosUa v. rarius tema out sgarsa* Flores laterales, 

ssliiani, scssiles, punicei, pulcherrimi. , Bacca magna, ampuUacco^ 
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aphmrica^ exius sangim€(hrubra» niiiia. Semina patpa sanguinea, 
grali acidi eduli. 

The real structure of the ftuit of the pomegranate appears to 
have been overlooked by all authors* I have consulted on the 
sulyect, and even the distinguidied Gsertner has fallen into er- 
ror both in bis description and figure. It 4 realty a fleshy 
receptacle, formed by the tube of the calyx into a unilocular 
berry, fflled with a spongy placenta, which is hollowed out into a 
number of irregular cells, in which the seeds are placed ; the 
dissepiments being nothing more than thin portions of the pla- 
centa. If we could conceive the fruit of Sosa to be filled up 
with an interrupted pulpy matter, it would be exactly of the 
same structure as the pomegranate. The aflinities of GrafuUeie 
are yet to be ascertained. In the structure of the embryo, it 
agrees well with the true Malvacece^ and with PomaceiB in its 
flowers ; but the total absence of stipules, together with the pre- 
sence of some important characters, lead me to suspect that the 
comparison is merely analogical, and that it has no real affinity 
with either of these families. 


Accmint of a rare Fish ( Sdeena Aqaila ) Jbsmd in the Shetitmd 
Seasf. By P. Neill, Esq. F. B. S. E., F. L.S., & Sec. W. S., 
(Communicated by the Author.) 

So long ago as the autumn of the year 18S0, I received from 
my friend Mr Robert Strqpg of Leith, a specimen of a large and 
very uncommon fish, belonging to the Spinous class, and of the 
order Thoracici, which had been sent to him from Shetland, 
along with a cargo of *the dried fish of that country. The spe- 
dmeiiar.had been«^K^ and cured much in tlic way practised by 
the Shetland fishers tm the cod, ling and tusk, which they send 
to market. The head, however, remained attached to the body, 
and was pretty entire; All the fins likewise remained, but were 

* I must Vxoept, however, the learned Dr F. Nees von Esenbcck, wl^pse 
views rcspectlhg the structure of the fruit of Funtmi appear to coincide en- 
tirely with minS.— Vide Nova Aeta Acad. Cms. Nai. Cur. tom. 11. p. 110, et ssq. 
-t* Read bdbre the Wernerian NataAl History Society, S7th May 18SS. ^ 
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inore or kss mutilated. Although the muscular parts had been 
thoroug^y jsalted, and . were in general well preserved, yet the 
heat; 0 f the summer^had rendered the fatter portions sof^' and 
semewhat raiicid ; and a good deal of oil exuded from these 
parta The desk, where free of the oil, tasted not unlike Img; 
where tainted with tjie oil, it had the flavour of herring. Many 
large scales had already dre^t, as evinced by the scars Ifft; tand 
in attempting to dry the skin, the greater part of the r^ainder 
of the body-scales fell away, those upon the head and opereula 
only continuing firmly attached. Afi attempt to make a pre- 
paration of the fish not having succeeded, and it having been 
seen by Professor Jameson, l>r Fleming, and other naturalists, 
I did not think of troubling the Society with any account of it. 
As, hoM'ever, it is an animal not well understood, and has not 
yet been admitted into the British Fauna, it has been suggested 
to me that some notice of it should be put . upon record. 

I shall therefore, first, state the general characters and dimen- 
sions, from notes taken in August 18S0, wlien the specimen 
came into my hands ; then give some particulars regarding the 
capture of the fish, and its appearance when fresh, from infor- 
mation derived from Shetland ; and, lastly, I shall briefly ad- 
vert to the principal ichthyological writers who have described 
and classified the animal. 

1. The total length of the fish, in a straight line, from the 
tip of the snout to the extremity of the tail, was 5 feet 4 inches. 
The depth of the body, in a straight line taken opposite to the 
centre of the first dorsal fin (the fin being included, but not in 
its expanded state), was 1 foot and \ inch. The depth, in a 
stra^ht line taken in front of the anal fin, was 91 inches ; and 
the depth a1;^the lower end of the second dorsal fin was 4J inches. 

vThe head was large in proportion to the body. The length, 
j^ .a straight line, from the tip of the snout to the posterior ex- 
tmnity of the operculum or gill-cover, was 1 foot 4 indies x^eaT^ 
ly ;it^depth, in astraigbt Ijne, taken at the centre of the oper- 
Ifr indies. The drcumference at the centre of the 
Mifcuiki, '^the sides of the head being laid loosely together, was 
lUlb^dfin^es. ■ ' ' ■ ^ ■ 

When tte dried sides of the body were laid loosely together, 
tlie drcwmferencey at the centre of the first dorsal fin, was about 
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S feet ; but had the animal been entire, this measurement must 
necessarily have been severid inches more. The drcumferenee 
at the ba^ of the second dorsal fin was about I foot At the 
lower end of diis second dorsal fin, the back was flattened on the 
upper suiface ; and the breaddi of thk flattened p^ was nearly 
2 inches. « 

The^mensions as to length and circumference now jpven^ 
will convey some general idea of the tapering of the body. 

There was a distinct lateral line^ situate somewhat nearer the 
ridge of the back than of the belly. This line commenced two 
or three inches back from the gill-oovcr, and extended, nearly 
in a straight line, to the middle of the tail, where it terminated, 
in forming a strong central scaly ray in that organ. 

The eye remained in the socket, but was completely dried up 
and shrunk. It evidently must have been, propcM^ionally, of 
large size. The orbit was oval, with the longest diameter point- 
ing upwards: in this direction its length was If inch; its 
breadth being 1 f inch. There m'os a crescent-shaped opening 
in front of the orbit, capable of admitting a small pea ; and still 
in front of this opening was a small round pore, having a slight- 
ly elevated ring around its edge, of a yellowifsh-brown colour. 

The Jaws could not he laid together, owing to the rigidity 
they had acquired in drying ; but they were evidently nearly 
equal ; and each was furnished with a row of small slightly hook- 
ed teeth, and an indistinct interior row of still smaller straight 
teeth. 

The scales on the upper part of the bac*k and sides Vere 
large ; some of those whiah first fell off* being about S inches in 
drcumferenee. These large scales were of an irregular trape- 
zoidal form, and so deeply imbricated that only about a third 
port of each scale was exposed while it remained^ m situ; the 
covered part was divided into three compartments, having radii 
or dight •grooves diverging in three directions. These lar^ scales 
had a thin pelkicid membranous covering, like an epidermis; 
and whenjthey had been immersec^for a short time in water they 
became somewhat opalescent. The scales on the opercula, and 
all abeiit'tfae head, were in general much smaller, varying frbm 
an inch to half an inch in circumference, or even less. They 
likewise were of trapezoidal ijorms, but often approaching to 
squares : these small scales were grouped very closely together, 
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and so firmly fixed that it required some force to detach them. 
All thevscales were on obliquely to the axis of the body of 
the fish ; but this obliquity was particularly remarkable m the 
huge body-scales. 

The bodjc, while still covered with the scales, was.in general 
of a lead colour^ somewhat darker above the lateral line; the 
head, Jiowever, was of a fine silvery hue. 

jPinr.— -The first dorsal fin was situate in a distinct sulcus or 
groove, within which the animal had evidently possessed the 
power of retracting this fin at pleasure. The length of this fin 
was about 10 inches; but as it had dried in its retracted state, 
it was impossible to count the rays. — The second or longest dor- 
sal fin arose immediately behind the first, and was also placed 
in a kind of groove ; but this groove was shallow, and its mar- 
gins were less distinct, being compressed and covered with small 
scales. The length of this fin was 1 foot 10^ inches; and S6 
rays could be numbered. — The pectoral fins were each 9 inches 
in length, with 14 or 15 rays. The ventral fin was 7 inches, 
with 6 rays ; and the anal fin also 7 inches, with 9 rays.-— The 
.caudal fin consisted of 16 branched rays,* with the central scaly 
ray, already mentioned as the termination of the lateral line. 
The breadth of this organ, at the broadest part, and wben not 
stretched, was 9 inches. In form it was nearly rectangular, or 
only veiy slightly rounded at the extremity, and on the upper 
and under edges. 

S.^Having communicated to Mr Strong some queries relative 
to the capture of the fish, — ^the appearance of the scalea^and fins*" 
when it was alive or newly dead,^ — ^the contents of the Btomadb, 
—the structure of the sound or swimming-bladder, 
obligingly transmitted them to Mr Lauremee Sinclair, his oor- 
respfindffltm the islands; and the following particulars.! ex- 
tiuct from a letter from that gentleman, dated North Roe, Sd 
April 1821 Answers to Mr NeilPs mqtmiesLrespectirig the 
Zetland rA— The fish was off Uyea, on the north-west 

cfig|tirf%?oitiunavine, in November 1819. It was first seei 
fi^jp^the land at Uyea, in contentioa with a seal, or rather en- 
di^vouring to escape. Some men went off in a boat, and took it 
wiAout any difficulty, as it was dhen so exhausted as scarcely 
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to be able to swim. No hurt appeao^ on it, except tlie marj^ 
of a bite over the gip (gape). It recovered a little in the boat, 
and was brought on shore ahve. It made a buzzing sort of 
noise in the boat. It had a long struggle with the seal, as the 
men who took it first saw it from a hill at a distance^ and a good 
deal of tone elapsed before they reached the/shore, put off their 
boat, and arrived at the spot where it was.*^ Its fins were of a 
beautifrd dark red colour, and inflated in the same manner as 
the. fishermen remark the fins of the ling to be, when they are 
emi^^tkig. The skin was coloured like mother^pearl, with 
very large scales on it. Its flesh had a whitish painted a][^)ear- 
ance, and was very soft. There was very little in the stomach, 
and the contents did not exhibit any strange particular. No per- 
son here remembers to have seen any fish of the kind. " When 
it was brought to me, I had it put in salt pickle ; in which it re- 
mained till summer, and consequently its beautiful appearance 
was by that time much impaired.**' No particu^u* attention had 
been paid to the swimming-bladder ; and, of course, no remark- 
able structure was observed in that organ. 

S. The description above given of the dried fish, and the par- 
ticulars now detailed regarding its appearance when fresh, leave 
noi a doubt that our fish is the species of Scieena called by the 
Frendi Maigre^ or Aigle-de^mer^ and excellently described by 
Baron Cuvier in the first volume of the new series of the “ Me- 
moires du Museum d'Histoire Naturelle," 1815. So far as the 
descriptions are parallel, or can be compared, they completely 
agree *. • • 

In the dried fish, indeed, the fins were destitute of colour, ex- 
cept that a tinge of red was perceptible at the base of the rays 
of die first dorsal, when moistened and raised out the sulcus. 
This loss of ooloilr was not to be wondered at, considerii^ that 
the bright colours of fishes are generally fugacious, and that this 
individual had been first pickled and then dried. Cuvier men- 

, i n ■■■!■ . f l. ,.# ■ ■ 

* An aocuxate.dmwiiig was made by Mr P. Syme, ymtet to the Wemeriaa 
Society | hnl^as figures of the fish have long ag«^ been published, and a con^t 
outline , has been given by Baron Cuvier in the work above mentioned, it 
seems unnecessary to engrave it. 
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tions that the first dorsal, the pectorals, and the ventral are red; 
the others reddish-brown; And Mr Sinclair notices, that, in the 
fresh fish, the fins were of a beautiful dark red colour.^ It is 
also remarkable that Mr Sinclair reports, that the fish made 
a buzzing sort of noise in the boat and that Cuvier mentions 
the mugissement^ of the maigre as being louder than that of 
the gurnard, and adds, that some of the French fisherpm (like 
the Shetlanders) described it as a bourdonnement sourd.*” 
Much confusion has prevailed among ichthyological writers 
regarding this species of Sciaena. Baron Cuvier remarks, thIS it 
was well known to the older naturalists, and was described and 
figured by several of them. Belon, Rondelet, and Salvien, all 
take notice of it. Willughby, so clear and accurate whenever 
he describes from actual observation, had not met with any spe- 
cimen ; and both he and Hay, therefore, speak of the Scisena in 
a confused way. The work of Willughby, it is farther remark- 
ed by Cuvier, served as the foundation for that of Artedi ; who, 
in his turn, was copied by Linnteus. In his Systema, Linnaeus 
confounded, under the title of Sciama unibra^ two species ; — the 
corb of Rondelet, or Sciaena nigra of Bloch,— and the maigre or 
algie^de-mer of the French, which is our fish. His Scisena urn- 
bra has black fins instead of red, (being those of the corb or 
Scissna nigra) ; while the rest of his description is applicable to 
our fish. In this way a good species came to be discasded, for 
a long time, from the systems of ichthyology. The maigre, it 
seems, was formerly a well known and much esteemed fish in the 
French market, but had disappeared for a long course of yeara. 
In the year 1818, however, the fishermen of Dieppe took several 
tqpecimehs of the maigre, and gave it, from tradition, the name 
cf aigU. The late M. Noel de la Moriniere (djftinguished for 
his aecurate^researches regarding the French fisheries) transmit- 
ted a description to the Count de La Cepede,*who, in the Sup- 
plement to his great work on Fishes, noticed the species under 
tt H Witi tle of CheHodiptere ai^ ; — ^not a fortunate one, as the 
^Ibuih^iloeB not in reality exhibit the essential character of his 
genus Cheilodipterus. 

^lj|pDm Dr Cloquet's notice in the Dictionnaire des Sciences 
naturdles,*” art. CheUodiptere^ it would appear, that Baron 
('.uvier at firlt adopted the nanfe of Sdaena Aqmla for this spe- 
cies. In his paper in the Memoires du Museum," he adopts 
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the trivial name Umbra : but the former seems decidedly prefer- 
able ; for the latter would certainly tend to pei^uate the con- 
fusion introduced by the mistake of Linnaeus; - 

It may be added, tluft M. Risso, in his Ichthyology, gives a 
figure and description of our fish, as a new apedesjof Perea (a 
genus to which it is nearly allied), calling it^. Vanloo^ after a 
painter ^t Nice. « 


On the Transparency of Space. By Dr Olbkrs of Bremen. • 

Ct reatness and smallness in space are relative ideas : we can 
imagine beings to whom a grain of sand would be as large as the 
whole terrestrial globe is to us, just as we can represent to our- 
selves an order of things, in which bodies, surpassing in magni- 
tude the planets and the sun, would be what the grain of sand 
is to us. From this very circumstance, it is natural to man to 
judge of greatness or smallness by means of a scale, the imme- 
diate or mediate basis of which is found in the dimensions of his 
own body, or of the bodies which surround him, and which he 
compares with his own. It is only by the aid of such a proce^ 
dure, that man can estimate magnitudes, and it is thus easily 
understood why he must consider with astonishment the im- 
mense proportions of those regions of tlie universe which gra- 
dually unveil themselves to his eye, armed with the instruments 
of art. The distance of the sun from the earth is so great, that, 
to render it capable of being conceived, it has been attempted to 
calculate ^.hc time that a^annon ball would take in traversing 
this vast space. But every fixed star is a sun, and the nearest 
of these stars is at so ^at a distance from us, that the distance 
of our globe from the sun dwindles almost into nebbing beside 
it. An innumerAble multitude of similar stars, of veiy different 
sizes, shew themselves to our unarmed view,*rrom the brilliant 
Sirius, to the stars of sixth or seventh magnitude ; the presence 
of which is scarcely detected by the most penetrating eye in the 
clearest night. Without doubt, a great number of these smdl 
stars appear to us inferior to the others in size, because in fac|||||ey 
are so; but the greater port look so small, only on account of their 

* Bibliotheque ftniverselle, February 1826. 
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great distance ; and thus we percav^ with the naked eye, stars 
whidi we {wobably twelve or fifteen times more remote* than 
^ose of the first magnilude. The mow perfect our instruments 
are, the mwe stars do we count in the Utevens, and the moredo 
we disoover<ef smaU ones, so that, although it may be ^ffieidt 
to imagine, our reatxm must conceive distances and spaces so 
vast, that Herscbel, armed with his pgantic telesoopef^ iin(dtt 
{dace in them bodies 1500 or several thousands of times more 
distant fitnn us than Sirius or Arcturus. 

But has the keen search of Herschd penetrated to the Ihmts 
the universe? or, Hasheonlysenffibly approached them? Who 
could think it ? Is not space infinite ? Can boundaries be as- 
signed to it ? Can it be supposed that creafing Omnipotence 
has left void those interminable regions ? Let us hear what the 
celebrated Kant says on this subject ; Where will creadon 
cease ?” says he ; “ We immediately see that, to remain in rela- 
tion with the power of the infinite Bdng, it ought to have no 
limit. We do not approach nearer the infinity of the creative 
power of God, when we extend the space in which it is muii- 
Wed into a sphere engendered by the radius of the Milky Way, 
than when we confine it to a globe an inch in diameter. What- 
ever is finite, whatever has Unfits, and a determinate relation to 
an uifity, is equally distant from infini^. It would, therefore, 
be equally absurd to restrict the divinity to an infinitdy small 
port of his creative energy, as to suppose that this measurdess 
power could remtfin eternally in a state of inaction. Is it not 
more rational, or, to speak more correctly, is it not necessuy, to 
look upon creation as a representation of that power whidi can- 
not be estimated by any scale? According to this view, the field 
of the manifestation of the divine perfections is as infinity as 
these perfeq^ons themselves. Eternity does not sofflee to ren. 
der testimony of the supreme bang, if it is nbt cimneeted with 
the infinity of spate.” 

So reasoned Kant. It is therefim jxohdil^ that not only 
the fipiM ^ space which our eye has penetrated with the aid 
Q^W)Mmmena^4n* may yet penetrate, but infimte qfiMte itad^' is 
ij^llpfed over with suns, eadi acoompatfied indi ttstsdn of pia- 
dlKafld comets. I say, this is very pnimble, foe our li- 
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mited reason is unable to procure for us any certain^ on t^ie 
subject. Other regions of space may contain other creations 
than suns, planets, comets and Mght ; creatioBs of whidi we can 
have no idea. Halley has laboured to produce a proof of the 
innumerable multitude of suns. If their . mmb»weie not in- 
finite,'" says he, there would Jpe found in tne space which they 
occupy pcint wMch would be the centre of gravity of the ge- 
neral system, and towards which all the bodies of the universe 
would necessarily be precipitated, with a continually increasing 
motion. It is only because the universe is infinite, that every 
thing remains in equilibrium." Halley seems to have only had 
gravitation in view here, and he says nothing of the power of 
projection. However, the very motion which appears to be pro- 
per to these stars, would tend to demonstrate that they are ani- 
mated with a power of projection. This itself would suffice to 
shew the insufficiency of the reasoning employed by Halley, 
against whom there arc besides many other charges. 

However, it remains not the less prol>able, that the beauti- 
ful order which we observe extending as for as our faculty of 
sight can penetrate, reigns c(]ually through all space ; and we 
have only to search if there exist other reasons in nature to 
induce us to abandon this opinion. Here a very important ob- 
jection presents itself. If there really be suns in the whole of 
space, and to infinity, and if they are placed at equal distances 
from eadi other, or grouped into systems like that of* the Milky 
Way, their number must be infinite, and the whole vault of hea- 
ven should appear as bright as the sun ; for every line which 
may be supposed to emanate from our eye towards the sky, 
would necessarily meet a fixed star, and thus every point of the 
sky would bring to us a ray of sideral, or which is the same 
thing, of solar light. ^ 

There is no need of saying that observation contradicts such 
a deduetkm. Halley denies this consequence of die infinite 
number of fixad stars, but for reasons whidi are altogether er- 
roneous. He evidently ocmfoiuids the apparent magnitudes 
with the magnitudes; and it is only thus that he can ad- 
vance that die Humber of the fixed stars increases, it is as 
the square of thdr distances, but that the intervals which sepa^ 
rate them increase as the doujile of this square. This is an 
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error. Supposing the stars uniformly cUfiRused over the sky ; if 
we represent by unity the radius of the sphere formed .by the 
mem of the stars of the first magnitude from our sun 


by the moan diameter of these stars, and by n, their numbei' 
at this distaiice ; the portion of the celestial vault which they. 

will occupy to our eyes, will be equal to 




Ata distance 


from the sun equal to 2, the apparent diameter of the stars will 
be but their number will be 4 w : they will thus also-oc- 


cupy a space upon thesphere. Thus at distances 1, S, -3, 4, 

5, ... tw, the stars will always cover the same portion of the celes- 

nxJ* w*-?® 

tial vault; the space h — j — =m — j — will become in- 


finitdy great, when m will liecome so itself, since , how- 


ever small this quantity may be, remains always an infinite mag- 
nitude. Consequently, not only will the whole celestial vault 
be covered with stars, but they will, moreover, be placed one be- 
hind another, in infinite series, mutually covering each other.. 
It is evident that the same conclusions will be obtained, on sup- 
posing the stars not only uniformly diffused in space, but dis- 
tributed in systems, separated from each other by great inter- 
vals. 

Fortunately for us, nature has disposed things otherwise ; 
fortunately eadi point of the celestial*vault does not send to tliue 
earth a light like that of the sun. I say nothing of the 
n^ and heat that would result from such an arrangmient ; for 
then, whatever would have been that brightness and that heat, 
the Omnipot^t would have put our globe aiid*its whole organ- 
ism in a condition to resist them. I would only speak of the 
state of imperfection in which our astronomical Imowledge must 
than ^bave remained. We yirould know nothing of tte 
stars should scarcely be able tp discover our own Hsun^ by 
mhansof its spots; the moon and planets would only be distm^ 
guished as more <x less obscure di^s, detached from a diining 
ground of a solar brightness. 
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But because the celestial vault has not, in all its points, the 
lustre of the sun, must we reject the infinity of the stellar sys^ 
tern? Must we restrict this system to a confined portion of li- 
mitless space ? By no means. In’ the reasoning, by means of 
which we arrived at the inference of the infiij^e nifmber of the 
stars, we have supposed that s]>aco was ab^>lutely transparent, 
or that (he light composed of parallel rays was not impaired, as 
it removed to a distance from the bodies from which it ema- 
nated. Now, not only is this absolute transparency of space not 
demonstrated, but, moreover, it is altogether improbable. What 
though the planets, liodies possessed of great density, experience 
no sensible resistance in their courses, there is nothing that can 
oblige us to consider the space in which they move as perfectly 
void. What may be presumed on the subject of comets and 
their tails, would rather tend to make us suppose the existence 
of something material in the regions wdiich they traverse. The 
very matter of the tails of cxmiets, which gradually dissipa^s, 
and that of the zodiacal light, necessarily have their abode in 
this space ; and, besides, supposing it absolutely void, the rays 
of light, in crossing, might and must intercept each other. This 
latter jx)int may not only be demonstrated a priori^ by the hy- 
potheses of Newton and Huygens, regarding the nature of 
light, but may also be exi)erimentally confirmed by the compa- 
rison of the telescopes of Cassegrain and Gregory, and the re- 
lative density before and lichind the focus of a spherical mir- 
vor 

Space is not, therefore, absolutely transparent. But the 
slightest defect in its transparency is sufficient to annihilate that 
consequence of the infinite mimlxtr of the fixed stars, so con- 
trary to observation, namely, that the whole heaven should 


* Phikmphkde TrrnmKtUms for 1813 and 1814. In tlie calcuiliitioii of the re- 
lative density of the light before and behind the focus of a concave mirror, Captaitt 
Kater appears not to have reflected, that the focus cannot be considered as a phy- 
sical point, hut that i^is only the place of the image of the sun, or of the flame of 
a candle. This consideration ought to introdtee some corrections into the calcu- 
lations, bat it does not affect the result that the light undergoes a loss In passiiiff 
through the focus. It would be desirable that these interesting experimeafts, 
which perhaps might be directed in a manner better adapted to the object in view, 
were repeated with great care. 

APKIL — ^JULY 1826. 
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blaze upcm us with solar brightness. If we suppose,- for ex- 
ample, that the degree of transparency be such, that of 800 rays 
which emanate from Sirius, 799 attain the distance at which we 
are placed from that planet, this would suffice, and more than 
suffice, to idldcc us see the system of fixed stars such as we ac- 
tually see it. 

Since rays proceed in all directions from every poii^. of the 
surface of luminous Ixxlies, we may represent to oursdves this 
light as composed of cylindrical fasciculi, thcmsdves formed of 
parallel rays The lustre of the radiating bodies will be pro- 
portional to the density of the light in these fasciculi. Accord- 
ing to the law of the diminution of the light which traverses 
homogeneous substances, not entirely transparent, the diminu- 
tion of the density of this light for each infinitely small degree 
of its progress, is proportional to this very density. l<et 
then, be the density of light at the distance x from the radiating 
body ; for every space d x which it traverses in its passage from 
the body, it undergoes a dimiuution d y, and we have d ^ > 

a ^ d iT, or integrating, log y = const — ax. The constant 
quantity will be determined by remarking, that y = A, for ex- 
ample, when x =r o ; and we shall thus obtain the equation. 

Log = — ax; or log is anatur^ logarithm, o,the measure 

of the defect of the transparency of space; the subtangent 

of the logarithmic curve, of which tlie decreasing ordinates mea- 
sure the diminution of brightness which the luminous object 
undergoes when its distance increases. Besides, in the calci^ 

tion, we may employ for log ^ the artificial logarithm, keep- 
ing in mind, that tlien a, multiplied 'by 0.434S9448, is the 
measure of the opacity. • 

Leit us now find what will be the value of a, on the supposi- 
tkm ^tmtircly arbitrary) that the li^t of a star, placed at the 

dk^iiariy of Sirius, becomes weakened in the proportion of ^ 
i^ coming to us. Let r be the distance of Sirius, 
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Log 799 = a.90S546779S 
Log 800 = S.90S0899870 


15 

T5 

A 

/o 


a = 0.0006432077 

Therefore log a = 6. 7349604 — • 10. ^ ^ ' 

It is easy, again, to calculate the diininutiQli*of bHghtness cf 
stars for more considerable distances. 

Let us*now suppose the lustre A of a star, such as our sun, 
but placed at the distance of Sirius, wliich we took a little 
for unity, itself equal to 1 ; the lustre of this star will be, 

at a distance equal to 84.23 times that of Sirius. 

178.40 
286.16 

408.41 
664.13 

We see, therefore, that, at the extreme distances at which our 
armed eye can still distinguish isolated stars, the lustre is di- 
minished by oneuhalf. The absolute brightness of stars may 
establish between them differences equally remarkable and still 
greater. 

The lustre must not be confounded with the intensity of the 
light. 

This intensity is the lustre multiplied by the apparent mag- 
nitude : it is directly proportional to the lustre, and, inversely, 
the square of the distance. Thus, a star 664 times more distant 
from us than Sirius, has still the half of the lustre, but only 
of the luminous intensity of that star. 

The lustre diminishes cotTsidcrably at greater distances. At 
a distance equal to 1842.9 times that of Sirius, it is only ^^^th 
of the lustre of that star; at the distance of 3681.8 it is not 
more than^J^; and at that of 6622.7, it is and so in 
proportion. ^ 

At what distance would the light of a fixed star still have the 
lustre of the full* moon, supposing this lustre to be of 

that of the sun ? As we have, then**. 


Here ^ = 


y - 1 


X “ 3(M^00 ^ ^ equation, log = 


— a ar, or 


log » = lag(log^^— logo. 


X 3 
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300000 “ 5.4T7121S 

The logarithm of which is = 0.7385524 

Log a = 6.7349604 — 10 

'Log ;r = 4.0085920 

/r = 10083.05 ^ 

It is therefore at a distance equal to 10000 times that of Sirius. 
Thus, a certain quantity of stars situated at this distance would 
require to be accumulated close to one another, before, in a cleai* 
and moonless night, our most perfect telescopes could render 
this group visible as a pale nebulosity. 

Our atmosphere, illuminated by the full moon, has not even 
^^-L- of its lustre, and this light suffices to render invisible to 
the naked eye all the stars which arc under the fourth or fifth 
magnitudes. The following calculation shews at what distance 
the stars have still a lustre equal to that of the ground of the 
sky, in a night illuminated by the full moon. 

We have then, 

I.og (300000 X 90000) = 10.4313638 
The log of which is = 1.0183410 

Loga= 6.7349604—10 

lA}gx= 4.2833806 
Therefore sc = 19203.5 

Let us still calculate the lustre of a star, which is placed at 
30,000 times the distance of Sirius ; then 
Log = 4,4771213 
Log a = 6,7349604 — 10 

\ Log a .r = 1.212081 7 
The number of which is 16.29602 

Therefore log ^ — 16.29608 

TIjte number of which is 1977100000 millions^ and expresses 
lidw many the absolute lustre of the star is weakened at this 

distance. To form a conception of this relation the more eatily, 
it may be remarked, that the jiustre then preserved by the star 
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is 6500 millions of times v^eaker than that of the full moon, or 
782250 times weaker than that of the celestial vault in a clear 
night, lightened by the full moon. Now, this last shade may 
be considered as perfectly dark. 

We may therefore admit, that, with the d^eg^^P^on-trans- 
parency, which we have supposed to exist in space, the stars, 
which aif 30000 times farther from us than Sirius, do not con- 
tribute to light the celestial vault. The ground of the sky 
would therefore appear to us black, had not our own atmos- 
phere, lightened only by the stars, itself a feeble lustre, which suf- 
fices to colour this ground of a bluish tint. 

A circumstance which proves that the ground of the sky 
would be entirely black, did we not sec it through our atmos- 
phere, which is lighted by the glimmer of the stars, exists in 
what we observe regarding the planet Venus. The portion of 
its disk, which is not lighted by the sun, is sometimes distin- 
guished from the sky by a peculiar or phosphorescent light, 
i)iit never as iK^ng darker than the ground which it covers. 
The same is also remarked in the planet Mars, when it is not 
light all over. Those who have had occasion to observe the 
starry sky on high mountains, have seen that it was dark, and 
even absolutely black, although the greatest part of our atmos- 
phere was still interposed. 

I do not know if 1 am deceived, but it has often schemed to 
me, that, among the small stai's, of the same luminous intensity 
(the intensity is the lustre multiplied by the apparent magni- 
tude), some had a mobile and scintillating light, others a tran- 
quil light. If this be not^ an illusion, I would be induced to 
think that the former are smaller and nearer, the others larger and 
more distant, in such a manner that the light of these latter, 
weakened by the defect of transparency in space, has no longer 
the density neces^ry for sparkling. ^ 

The supposition that the light, independently of its divergence, 
is weakened in coming from Sirius to us, is entirely arbi- 
trary. My object was to demonstrate that this loss, and even 
a still less at these enormous distances, was sufficient to rend^ 
the appearance of the heavens such as we observe it, althou^ 
the stars should yet exist in infinite number in space. It 
is not without reflection that ij have assigned this degree of 
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opacity to space» and I do not imapne it to be very wide of the 
truth. 

It is therefore with equal wisdom and goodness, that creative 
Omnipotence has given to space a high degree of translucidity, 
without, fie^eve^ rendering this translucidity perfect, and that 
it has thus limitecrthe range of our vision to a determinate part 
of this space. In consequence of this arrangement, wf are pla- 
ced in a condition to acquire some knowledge of the structure 
and arrangement of the universe, of which we should scarcely 
know any thing, had the most distant suns sent us a light which 
underwent no diminution. — Bibliotkeqite UnivereeUe^ Feb, 1886. 


Observations on the Spontaneous Motions of the Ova of the 
Campanularia dicliotoma^ Gorgonia verrucosa^ CaryophyUea 
calycularis^ Spongia panicea^ Sp. papillaris^ cristata^ tomtn- 
tosa^ and Plumularlajhlcata, By Robert E. Grant, M. D. 
F. R. S. E., F. L. S., M. W. S., &c •. (Communicated by the 
Author.) 

That acute and indefatigable zoologist Mr Ellis, first ob- 
served in 1755 the spontaneous motions exhibited by the aoa of 
the Campanularia dichotomaJaam,^ ( Serttdaria dicholoma Lin.^, 
for some time after their separation from the parent. Although 
this interesting fact is one of the most important and best esta- 
blished which has yet been discovered, connected with the gene- 
ration of zoophytes, and one of very general occurrence in these 
animals, it has attracted so little attention for half a century 
past, that we find not the slightest allusion to it in the writings 
of Lamarck, Lamouroux, Cuvier, or almost any other modern 
zoologist. When in company with Dr Schlosser and Mr Ehret, 
on the coast^ of Sussex, Mr Ellis examined the Campanularia 
dkhotoma alive, and found several vesicles on it, some of which 
' conhii^ed ova attached to an umbilical cord. TViis cord was dis- 
iva^ify seen through the transparent coats of the vesicle, to take 
ilaNp^in At)m the fleshy central part of the stem. In other 
w^les (he observes) we discovered these ova beginning toexhi- 

, * Head before the Wernerian Natu^l History Society, S7th May 1826. 




151 


Dr Grant an the Ova iff Zoophytes. 

bit signs of life ; they appeared to us to be evidently young living 
polypi, which extended in a circular order, the tentacula preced- 
ing from their head, as in other polypi. While examining them, 
some of the ova, after detaching themselves, fell to the bottom 
of the glass of water in which we had placed they then 

began to move and stretch themselves out ii(ce nesh water po- 
lyp (^llis, ]iy[ist. Nat des Cor., p. 116). This statement of 
Mr Ellis, though not altogether correct in its detail, is satisfac- 
tory as to the motions of the ova which he saw escape from the 
vesicles. As this species of CampanuJaria occurs abundantly 
on Leith rocks, and, at this time (May) presents the ova in a 
state of maturity^ I have examincnl their fdngular motions under 
the microscope, in presence of some friends conversant with the 
structure of these animals. The moving ova which Mr Ellis 
observed, were not, as he supposed, the same with the polypi- 
like lx)dics ’he has represented (PI. xxxviii. Fig. 8. B, B, B,) 
hanging from the mouths of the vesicles, but were ova which 
had fallen from these polypi-like bodies. The polypi-like bo- 
dies, viewed under the inicroscofie, are found to be thin, trans- 
parent, motionless capsules, containing each three distinct ova, 
and presenting at their free extremities several stiff, straight, di- 
verging pointed processes, which Mr Ellis mistook for the ten- 
tacula of a young polypus ; and was thus led to believe, that 
the polypus is the first formed part of a young zoophyte, which 
I have found by experiment to be contrary to fact. This mode 
of generation in Scriularta^ by the detachment of numerous 
capsules, containing ova enveloped in a viscid matter, was known 
to Cavoliiai, who, forty years ago, detected the fallacy of Mr 
Ellis's statement regarding the polypi-like bodies, and suspected 
that the true ova contained in these exterior capsules, would be 
found to exhibit the same kind of motions which he had ob- 
served in the ova*of other zoophytes ; but he di^ not succeed 
in obtaining the ova after their expulsion from the capsules, so 
as to verify or i;afute his conjecture. As I had already observed 
through the transparent veucles o( the Plumularia falcata the 
motions, and even the cilise, of the ova contained in them, I 
placed one of the pol)rpi-like capsules hanging by umbilic&l 
cords, from the vesicles of the Camp, dichotoma entire under the 

microscope, and I could distinedy perceive the vortex-like cur- 

• * • 
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rents along the surface of the contained ova, and that particu- 
lar vibrating zone immediately around them, which we always 
observe along a ciliated surface, when the cilim are in too rapid 
motion to be distinctly seen. On allowing the three ova to es- 
cape into ti>«^ water of the watch-glass, by tearing open the cap- 
sule with two neeclles, they immediately began to glide to and 
fro along tlie bottom, and 1 could now [x^rceive^he vibrat- 
ing on their surface as they moved forward. The ova of tliis 
minute zoophyte are very numerous, amounting to twenty or 
thirty in each vesicle, which is probably the reason of the poly- 
pi-like capsules, to allow so many ova sufficient space to deve- 
lopc ibcniselves on the outside of the vesicles. I have never ob- 
served more than two ova in a vesicle of the Plum^ilariafalc(Ua^ 
and they have space to arrive at full maturity within that vesi- 
cle, The ova of the Camp, dicluiimna are very minute, regularly 
formed oval bodies of a seniiopaque milk-white colour ; the cilia^ 
distributed over their surface, propel them only in one direction ; 
tlicir motions and general appearance, like those of other ova, 
are so peculiar, that they arc easily distinguished from animal- 
cules, by any person who has once examined the mature vesicles 
of a zoophyte. The dlitt on the surface of these and other ova 
are minute filaments, which may be compared to the small hairs 
covering the human body ; they do not add to the internal or- 
ganization of the ovum, nor render it as complex as that of the 
adult animal which possesses highly organized polypi ; they are 
organs which exist in the adult zoophyte, and in the simplest 
known forms of animal matter, the motions of the simplest gela- 
tinous animalcules being performed by them ; and they are ne- 
cessary to prevent the ova from falling by thar own gravity like 
the seeds of plants, to be buried in the ever-moving sands, 
Cavo^ni prosecuted for two successive 'years, 1784^, his ^re- 
searches intoVhe structure and economy of the-Gorgtmia mrru^ 
cosa Lam., particularly with reference to the spontaneous mou 
timis and the development of its ova% and hi^, observations on 
jj^ aaimal form a model of patient and scientific inquiry, which 
Uil^hoibqual in die history of zoophytology. He examined the 
^beition of the ovaria at the base of each polypus, watdhed the 
manner in which the ova were discharged through eig^t small 
oviducts, opening between the bases of the eight tentacula, and 
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has given enlarged representations of the forms which the pva 
assumed while swimming to and fro, and of thdr appearance 
when Ifdd open. He ot)8erved, that the ova were all somewhat 
egg-shaped ; that they passed through the oviduct tiidr ta- 
pering end pointed forward ; and that, as 80 (m^,,aif^ailtiiarg^ 
they turned up their rounded thick extremity, and oofltinued to 
swim ^bout with that extremity always forward (Cavolini, 
Abhand. uber Ffianzen-tliiere, p. 48). On cutting off a small 
portion of the outer covering from the liase of a polypus, he 
generally observed five ova of a flesh-red colour, like those he 
saw passing out through the oviducts. In the month of June, 
he observed the polypi of the Gorgonia in the act of discharging 
their ova ; a portion of this zoophyte, only six inches high, dis- 
charged ninety ova in the space of an hour. The ova first 
mounted in a spiral direction to the surface of the water, then 
swam in a horizontal direction to the margin, without changing 
their forms. Under the microscope, he repeatedly oliservcd the 
ovum change its Icngtlicncfl form to that of a sphere, and when 
the microscope was perfectly steady, he was suq)rised to see the 
ovum bound off with rapidity from tlie j>]ace where it lay, and 
keep itself in a constant quick motion as long as he watched 
it (Abh. j>. 48). On looking again at the vcs.sel in which 
the Gorgonia lay (be s<iys) I found that fill the ova had ar- 
ranged themselves round the Tiiargin, with their rounded thick 
ends applied to the sides of the vessel, like a swarm of wood-lice 
on a branch ; and when I pushed them off* with a needle, they 
changed their forms in an extraordinary manner, while they con- 
tinued ta swim about in all directions.^ 

In the CaryophyUia calycularis Lam. {Madropora cciycuh^ 
ris Lin.), Cavolini observed that the ova were, like those of the 
GtHTgonia, in a state of maturity in spring, and were discharged, 
in the some manner, through small distinct op^ings between 
each of the tentacula. They were seen through the taransparent 
sides of the psilypi to occupy a similar situation at their base ; 
they had the same ovoidal sha:^,,but were of a darker red co- 
lour than thos^ of the gorgonia, and somewhat larger. They 
exhibited 'the same singular phenomena; they ghdod aboili in 
the water ; swam to the surface ; changed their forms, in a va- 
riety of ways, on the slightest'irritation ; and, when tom under 
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the, microscope, y they exhibited the same granular structure 
(Cav. Abhond. p. 50.) The detailed account which Cavolmi 
hqs given of the spontaneous motions of the ova in these two 
zoophytatp agrees so remarkably with what I have observed in 
other geffera>4t]iat^l have not the least doubt that they are pro- 
duced in the same manner, by the rapid vibration of minute ct- 
lidt distributed over their surface ; and that the cilife have 
escaped his observation, and that of Mr Ellis (in the Campami- 
laria) only from their not employing the high magnifying 
powers necessary to render them distinct. 

In a memoir on the Structure and Functions of the Sponge, 
read to the Weimerian Society, in March 18S5, I described the 
singular motions which I liad observed in the ova of the Spongia 
panicealjam., Sp. papillaris ^cristata^tomeniosa^ l)etween the time 
of their expulsion from the fecal orifices, and that of their perma- 
nently fixing themselves to develope on the surface of watch-glass- 
<*8, and represented the appearanceof the cilia? wliich I had disco- 
vcrcnl by the aid of the microscope, vibrating on the surface of the 
ova as they moved alxiut in the w’ater, and even for a short time 
after they had fixed themselves (sec Edin. Phil. Joum. vol, xiii. p. 
382.) The details connected with the formation and detachment 
of these ova, their structure at the time of expulsion, and the 
changes they undergo during the fixing and developing of their 
Ixxiies, are reserved for the continuation of my memoir on that 
animal ; but, with reference to their spontaneous motions, 1 may 
here observe, that they are all somewhat egg-shaped, the eiliip 
cover every jiart of their surface, excepting their posterior ta- 
pering extremity, where I have never distinctly perceived thenT 
In swimming, they always carry their broadest extremity for- 
ward. They have a granular structure, and a rough surface, 
like the ova of the gorgonia ; but spicula ore distinctly discerni- 
ble in those ol^he Spongia panicea, at the time*of their expul- 
sion. They do not change their forms, while swimming, like 
the ova of many other zoophytes, but glide alongtwith a regular 
and smooth motion. After remaning some time in the water, 
they geAn^y come to the surface, and collectaixmnd the mar* 
gin? When one of them is placed in a drop of water, under the 
microscope, we often see the motions of the cilise gradually 
cofse, and become again sudden^ revived, without the ovum 
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undergoing the leiist change of form ; on cutting an ovum o{ the 
Sp. papilliffis transversely through the middle, its anterior half 
continued the motions of its dlis for S4 hours. The form of 
the ovum, and its general appearance, vary with the^gpedes, and 
are as easily distinguishable as those of the adulfc^^lHaving now 
examined these ova during two successive years, and having 
varied, my experiments in every possible manner, I consider 
the spontaneous motions of the «ova in the above species as suffi- 
ciently established by direct observation, and by the analogy of 
other zoophytes. 

The observations which I have lately made on the ova of tlie 
Plum'idaria Jakata Lam., have not been less satisfactory than 
those so often repeated on the ova of the sponge. I liave taken 
the mature ova from the vesicles of the plumularia, and examined 
their spontaneous motions, under the microscope, in the presence 
of experienced naturalists ; and I now present to the Wernerian 
Society eight of these ova growing and branching on the side of 
a glass vessel, after their ha\ang remained three weeks in that 
situation. This species is very common in the deeper parts of 
the Frith of Forth ; its vesicles are very numerous, and its ova 
are in full maturity at the l)eginning of May. The ova are 
large, of a light brown colour, semi-opaque, nearly spherical, 
composed of minute transparent granules, dliated on the surface, 
and distinctly irritable. There are only two ova in each vesicle ; 
so that they do not require any external capsules, like those of 
the <*ampanularia, to allow them sufficient space to come to ma- 
turity. On placing an entire vesicle, witli its two ova, under 
the micit)scope, wc perceive, through the transparent sides, the 
dlise vibrating on the surface of the contained ova, and the cur- 
rents produced in the fluid within by thdr motion. When we 
open the vesicle with two needles, in a drop of sea-water, the ova 
^de to and fnf through the water, at first slowly/but afterwards 
more quickly, and their ciliae propel them with the same part 
always forward. Th^ are highly irritable, and frequently con- 
tract their bodies so as to exhibit«those singular changes of form 
spoken of by Cavolini. These contractions are particularly ob- 
served when they come in contact with a hair, a filament of ^n- 
ferva, a grain of sand, or any minute object ; and they are like- 
wise frequent and remarkable fit the time when the ovum is [m- 
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died, in attaching its body permanently to the surface of the glass! 
After they have fixed, they become flat and circular, and the 
more opaque parts of the ova assume a radiated appearance ; so 
that theyNjpw appear, even to the naked eye, like so many mi- 
nute grey colb«ied-*!'tars, having the interstices between the rays 
filled with a colourless transparent matter, which seems to harden 
into horn. The grey matter swells in the centre, wh8»'e the 
rays meet, and rises perpendicularly upwards, surrounded by the 
transparent horny matter, so as to form the trunk of the future 
zoophyte. The rays first formed are obviously the fleshy cen- 
tral substance of the roots, and the TX)rtion of that substance 
which grows perpendicularly upwards, forms the fleshy central 
part of the stem. As early as I could observe the stem, it was 
open at the top ; and, when it bifurcated to form two branches, 
both were open at their extremities, but the fleshy central mat^ 
ter had nowhere developed itself as yet into the form of a poly- 
pus. Polypi, therefore, arc noj^ the first formed parts of this 
zoophyte, but are organs which appear long after the formation 
of the root and stem, as the leaves and flowers of a plant. 

From these obsc^rvations it appears that the so-named ova of 
many zoophytes, when newly detached from the parent, have the 
power of buoying themselves up in the water, by the rapid mo- 
tions of cilifc placed on their surface, till they are carried by the 
waves, or by their own s])ontaneous efforts, to a place favour- 
able for their growth, where they fix their body in the particu- 
lar position best suited for the future development of its parts. 
How far this law is general with zoophytes, must be determined 
by future obser\'ation. « *• 


On the Noises^hat sometimes accompany the Aurora Borealis. 

AViNO, many years ago, both in this country and in the Shet- 
land Islands, heard very distinctly noises proceeding from the po^ 
lar liglrt4rTW have always given full credit to the statements of 
thoife".> b sc rv ers who have published accounts of this fact. It is 
tans, that late observers, particularly our friends and former pupils 
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Scoresby * and Richardson never heard such noises, although 
they have seen many polar lights. But their observations were 
made during a minimum period of this meteoric phenomenon, 
while those striking instances of which accounts arqj;Hiblished, 
occurred during a period when the energy of tb^ polar lights 
was great, or in a maximum state. M uschenbroek savs, that 
the Greenland fishers, in his time, assured him that had 
frequently heard noises proceeding from the aurora borealis. 
Mr Nairne is confident that he has heard a hissing and whizzing 
noise when tlie polar lights were very bright ; and Mr Cavallo 
affirms that he more than once heard a crackling noise from po- 
lar lights. Gicsccke, who resided so long in West or Old Green- 
land, says, The Polar lights sometimes appear very low, and 
then they are much agitated, and a crashing and crackling 
sound is heard, like that of an electric spark, or the fallii^4>f 
hail.^' Professor Parrot of Uorpat, describes a magnificent po- 
lar light he witnessed, on 22d October 1804, from which a 
crackling and rustling noise proceeded. We learn from the in- 
habitants, says Captain Brooke, in his interesting travels through 
Norway, with respect to the polar or northern lights, that they 
had frequently heard the noise that sometimes attends them, 
which they describe like that of a rushing wind. At Hammer- 
fest, they said they were violent, and descended so low that it 
would appear almost possible to touch them. In a letter from 
Mr Hamm, of Tonset in Norway, addressed to Professor Han- 
steeii, and published in the Magaztn far NaturwidmsTcabeme^ 
Christiana 1825, st. 1., wc arc told that he several times heard a 
quick wjiispcring noise, .simultaneously with tlie motion of the 
beams of the polar lights. In the same journal Professor Han- 
steen remarks, “ The polar regions being, in reality, the na- 
tive country of the polar light, we ought to be peculiarly inte- 
rested in obtaining any additional information yon the natural 
history of tliis remarkable phenomenon ; and we have so many 
certain accouqjLs of the noise attending it, that the ncgative.ex- 
perience of southern nations cannot be brought in opposition to 

, * Arctic Iftegions and Journal of a Voyage to the Northern Wltale Fitfery. 

t ^ Remarks on the Aurora Borealis’’ in Franklin and Richardson’s Jour- 
ney to the Shores of the Polar Sea. ' 
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our, positive knowledge. Unfortunately, we live, since the be- 
ginning of this century, in one of the great pauses of this phe- 
nomenon ; so that the present generation knows but little of it 
from pers^al observation. It would, therefore, be very agree- 
able to receive^rom older people, observations of this kind, 
made in their youth, when the> aurora borealis shewed itself in 
its futt splendour, l^can be proved mathematically, that the 
rays of the northern lights ascend from the surface of the earth, 
in a direction inclining towards the'* south (an inclination which, 
with us, forms an angle of about 73^) If, then, this light oc- 
cupies the whole northern sky, rising more than IT above the 
zenith, the rays must proceed from under the feet of the ob- 
server, although they do not receive their reflecting power till 
they have reached a considerable elevation, perhaps beyond our 
atnlosphere. It is therefore conceivable, why we should fre- 
quently hear a noise attending the northern lights, when the in- 
habiiants of southern emmUiesi who see these phenomena at a 
distance of many hundred miles, hear no report whatever. 
Wargentin, in the fifteenth volume of the Transactions of the 
Swedish Academy^ says, that Dr Gisler and Mr Hellant, who 
had resided for some time in the north of Sweden, made, at the 
request of the Academy, a report of their observations on the 
aurora borealis^ 

The following extract is given by Hansteen from Dr Gisler's 
account The most remarkable circumstance attending the 
northern lights is, that, although they seem to be very high in 
the mr, perhaps higher than our common clouds, there are yet 
convincing proofs that they are connected with the atnv)spheref 
and t^en descend so low in it, that, at times, they seem to touch 
the earth itself; and, on the highest mountains, they produce an 
effect like a wind round the face of the travlUerT He also says, 
that he himselj^, as well as other credible persons, had often 
heard the rushing of them, just as if a strong wind had been 
Mowing (although there was a perfect calm all th^dme), or like 
the whifHnng heard in the decogipo&ition of certain bodies during 
a cheandkl process.^ It also seemed to him, that he noticed ^ a 
smeB if smoke or burnt 1 must yet add,^ says Gisler, 

that pec^de who had travelled in Norway, mfom^ me they 
have sometimes been overtaken, dn the top of mountains, by a 
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thin fog, very similar to northern lights, and whieh set the air in 
motioD: they called it Sildebleket (Haring's Lightning), and 
said that it was attended by a piercing cold, and impeded res^a- 
ration." Dr Gider also asserts that he often heard a whu 
H^grey odd Jbg^ o/* a greenish iinge^ which^Jdirngh it did not 
prevent the mountains Jrom being seen^ j^et somAehat obscured 
the sJey^ rising from the earth, and changing itself at last into an 
aurora ; at least, such a fog was frequently the forerunner of this 
phenomenon " To these observations, Professor Hansteen adds, 
that Captain Abrahamson, in the Transactions of the Scandina- 
vian Literary Society^ has ^ven an account of several observa^ 
tions of noises that were heard along with the northern lights. 
The Professor concludes witli the observation, that he himself 
knows several persons that have heard the same sounds, and ex- 
presses liis surprise that a fact so well established should be called 
in question ; and relates, with some sharpness, a conversation he 
had on this subject with an Englishman, w]W> remarked that the 
Norwegian tales of noises from polar lights were akin to the 
ghost stories of this country every one, he sidd, had heard of 
ghosts, but no petson had ever seen one. 


On the presence of Iodine In the Mineral Spring of Banning-- 
ton, near Leith. By Edward Turner, M. D. F. B. S. E. 
&c. In a Letter to Professor Jameson. 


Dear Sir, 

X HAVE, the pleasure tojnform you that the Bonnington mi- 
neral water which you lately sent me for examination, contains 
Iodine in addition to the other substances hitherto discovered 
in it. The iodine was first detected by my pupil Mr W. Cop- 
land, to whom Lgave the water for analysis, with directions to 
examine it for the presence of that substance ; aim I have since 
found it mysel^in severrl portions of the same water purpose- 
ly brought at d^erent times from^the spring, so that it may be 
regarded as a regular constituent. The iodine may be readily 
detected by the following method Evaporate a pint of the 
water to dryness ; take up the soluble parts in a drachm or two 
of a diluted solution of starch, 'quite cold, and add a few drops 
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of concentrated sulphuric acid ; the characteristic blue colour 
will then make its appearance. I prefer the use of aul^ibu- 
ric to nitric acid or chlorine for deconiposing , the bydrio- 
dic acicL fonit effects that objei^t with certainty, and ddee|4^ot 
decompo^ the iodide of starch, or prevent its formation, as the 
two last arc aptlo do. 

The greater part of the iron in the Bohnington water ija, un- 
der the form of the carlK)nate of iron, whicJi is held in solution 
by free carbonic acid. It also contains the muriatic and .svil- 
phuric acids, in combination with lime, magnesia, and soda, the 
last of which is the predominating base. Fotasli is also present, 
and forms the hydriodate of potash with the hydriodic acid. Its 
quantity, however, is more than sufRcient for saturating that 
acid ; for the residual salts still contain it, afVer the hydriodate 
of potash has been removed by alcohol. 

I have examined portions of water from the springs of Har- 
rowgate, Moffat, and Pitcaithly, but could discover in them no 
trac!e of iodine. I remain, dear Sir, yours most faithfully, 

Edwaud Turnice. 


Addition hif the Editor. 

Since the discovery of Iodine in some marine plants by Cur- 
tois, it has been found by Kruger and Fuchs in small quantity 
in the salt-springs of Sulzer and Halle ; more lately in minute 
quantity in the salt-sjmngs of Rosenheim by Vogel of Munich, 
and by Professor Liebig in the salt-springs of Darmstadt. An- 
gelini and Cantu have det(x;ted this curious substance in spme.^ 
mineral waters in Italy ; and Vogel, as far as we know, was the 
first who ascertained its presence in the mineral waters of Ger- 
many. Being informed that the mineral waters of Hcilbruni^ 
in the circle of Isar, in Bavaria, were used by the inhabitants ^ 
a specific against diseases in the glandular system, especially th^ 
goitre, Vdgel was led to suspect the presence of iodine, which he 
soon detected by means of the usual re-agents, ^he iofline was 
in the st^te of hydriodate of i^a ^ 

W e tidee this opportunity of recommending the analyids of the 
mineral waters of this country to the attention of naturalists ; 
and we flo this in the conviction^ that a knowledge of the con- 
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tentb <rf mineral -and other waters is intimately connected,, not 
only with many important changes perpetually taking place in 
the solid strata of the globe, but also widi the chemical oompo^ 
tttiddbf mountain rocks, and of the materials of theiKbeds and 
veins. The gazeous matters associated wittv^flatpral waters, are 
also worthy of the attention of the naturalist ; the more espe- 
cially^ as they are often connected with those aeriform suTjstan- 
ces whidi are perpetually rising through the fissures and strata- 
seams of rocks. These aeriform emanations from rocks, are an- 
ttounced by the sulphureous, empyreumatic, acid or other odours, 
perceived over the outgoing and in the body of die fissures ; 
also, by their sometimes extinguishing lights, when placed in or 
over fissures ; in other cases, by the emanating air taking fire. 


Intelligence from the Land Arctic Expedition^ under Captain 
Franklin and Dr Richardsm. 

In the Edinburgh Bhilosophical Journal, we gave an account of 
the early progress of the Land Arctic Expedition, under Cap- 
tain Franklin and Dr Richardson. The following contains an in- 
teresting statement of its progress, up to September list, which 
is the latest information from the. travellers. 

We have travelled incessandy since we lefl Lake Superior. 
We overtook our boats, which, with their crews, left England in 
June 1824, eight months before us, about half way to this place, 
or four or five days iXiarch to the southward of Mathye Portage. 
We embarked in them af Chepewyn, on the 20th July, and ar- 
rived in Mackenzie's River on the 31st. At Fort Norman^ Dr 
Richardson separated from the rest of the party. Captain 
Franklin and Mr Kendalc went down the river to the sea in one 
IxMit, whilst Dr* Richardson brought the other/ and their car- 
goes up Bear Lake River, which falls into the Mackenzie a few 
miles below Fort Norm^ins. Franklin made a prosperous voy« 
age, and on the 16th of Augustf exaedy six mmiths from the 
day he sailed from Liverpool, had an extenrive view from^e 
submit of* Garry's Island, of the open sea, clear of ioe^ with 
many blj^k whales, belugas, md seals, playing about The 
APBIL— JULY 1886. 


L 



162 InteUHgence from the Land Arctic Eapeditkm. 

water at Whale Island is, as Mackensie states in his chart, finesfa, 
but a few miles from Garry^s Island, which is 90 miles to 
seawatd, and out of sight of the other, it changes its colour and 
taste. tW^mighty volume of waters which rolls down the Mac- 
kenzie, carries,shmlk of sand and a brackish stream a long way 
out. Captain Franklin did not join Dr Richardson and his 
party liefore the 5th September last, at Port Franklin, ip Bear 
Lake, the navigation up the river being tedious, from the 
strength of the current. The Sharpeyes or Quarrellers of Mac- 
• kenzie, who inhabit the lower parts of the river, resemble the 
Esquimaux a good deal in their manners and language, and that 
part of the tribe who live nearest the sea, were partially under- 
stood by our Esquimaux interpreter. The Esquimaux being 
at this season inland hunting the rein deer, were not seen, but 
the Sharpeyes have promised to ^ve them notice of our intend- 
ed voyage next year. Every thing at present promises success to 
our future operations. The boats sent out from England an- 
swer admirably, and we are well provided with stores for the 
voyage. During Captain Franklin's absence, Dr Richardson 
surveyed this lake, which is about 150 miles long, extending 
from Lat. 66® 10' Long. 123® 32^, where Fort Franklin is built, 
to Lat. 67® Long. 119% within 70 miles of the nearest bend of 
the Coppermine River, and about 85 miles from its mouth. 
Garry's Island lies in Lat. 69'’ 29^ Long. 135® 42', about 450 
miles from the mouth of the Coppermine, and about 600 from 
Icy Cape, distances which may easily be accomplished, even du- 
ring the short period that the arctic sea is navigable for boats, 
if no greater obstacles occur than were visible from the mouth of 
Mackenzie's River.*" A canoe is to be deposited at the North 
Eastern arm of this lake, by which the eastern party will save 
200 miles of land journey on their return. — ^But a veiy cursory 
view of the rJ^ks was taken in the voyage dowif the river, as was 
to be expected from the rapidity with which the party travelled. 
The oldest rocks met with were in th£ portions, of the Rocky 
Mountrins which skirt the river, and which are composed of 
ttfip|imtt%EBestone. From that there is a very complete series of 
down to the new red sandstone, exposei^ in various 
llPI^ The rocks of the coal formation are particularly interest- 
Jng, from the strong resemblance the organic, remains found in 
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ihe sandstone slate, and bituminous shale, have to those seen in 
England. They met with several lepidodjmdra^ compress^ 
like the English ones, also impressions of ferns and reedss They 
had not, however, found any beds of coal belonging to this formar- 
tion, but large deposits of a new bituminous* wood-coal, mixed 
with layers of mineral pitch. This is found in various parts of 
the rive^^ and on Garry's Island, at its mouth, sometimes depo- 
sited on the fixed rocks, but never, as far as could be ascertained, 
under any of them. It is generally associated witli a rich earthy 
loam, and seems to derive its origin from great deposits of tim- 
l)er, compressed under alluvial, or, to speak in a newer language, 
dlhivial matters, and impregnated with the bitumen, exuding in 
immense quantities from the carboniferous limestone, which ex- 
ists in enormous masses in this country, constituting whole dis- 
tricts and ridges of mountains. The shells and corallines of the 
limestone are very fine and perfect. The fibrous structure, and, 
indeed, the shape of the trees, may still be clearly traced in the 
coal. From the twisted state of the woody layers, I suspect that 
a great portion of the coal has been formed from roots, or from 
trees that have grown in a climate equally sevei'e with this ; the 
resemblance being very perfect to the wood of the spruce-fir, 
which grows in the surrounding country.''' 


Additimal Information. 

We have read another letter, dated Fort Franklin, from which 
the following is extracted : • 


“ Fort Franktiuj Great Bear Lake^ 
“ My Dkau Friend, September 6. 1826. 


“ Here I am once more housed for the wintei. 


^ HeBkrum prospiciens, et nive candidam 
Thracem, ac pede barbaro * 

Lttstiatam Rhodopen/ 


After six months of constant travelling, our winter residence 
is pleasandy situated on thebanks^of a lake 150 miles long, deep 

lS 
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ami abounding in fish, its shores well wooded, considering tlie 
bi^ latitude, and frequented by moose deer, musk oxe^ wd 
rripi dqir. We have abundant stores for next year's voyagcu but 
our {MUtty is large, and we depend on the tishery and ch^^&r 
sqpport during the winter, yet hope to fare well. .Inour .ex> 
cursbn of three weeks along die lake, which I made ance my 
arrival, 1 obtained a boaUoad of excellent venison, and our nets 
have occasionally given us.50 or 60 trout in a-day, weighing ewh 
from SO lb. to 50 lb., besides SOO to 300 of a smaller fish called 
Imb-water herrings. Notwithstanding all these comforts, the 
wiser part of us live in some fear ; for any sudden amelioration 
of the climate, produced by die approach of a comet to die earth, 
or any odier of the commotions amongst the heavenly orbs dread- 
ed by astronomers, might cause us to be swept into the lake, as, 
our fort being built on an iceberg, a thaw might prove fatal to its 
stability. The ground, although it produces trees of consider- 
able rise, is constantly frozen ; the mud with which our house is 
plastered was dug out by the aid of fires last month, and 
now, at the close of the summer, the excavation under our hall- 
floor, which we intended to convert into a cellar, has been work- 
ed only to the depth of three feet, its walls of clay being frozen 
as firm, and harder, than a rock. 1 hope, however, we shall es- 
cape such a catastrophe, as Moore, in his almanack, says nothing 
about it; unless, indeed he means to give us a hint, when he says 
‘ About this time, before or after, certmn northern powers will 
make some stir in the waters.' 

“ I have had no fly-fishing for want of proper tackle. The 
gigantic trout of this lake would disdain such a mosquito as <te 
were wont to fish with, and I see no pleasure in bobbing for 
them trith a cod hook and cable. One of the monsters might 
take a fancy to drag the fisherman to hisisublacustrine abodes. 

Captain Frankhn and Mr Kendall have been to the sea, which 
they found in^Lat. 69° S9', quite dear of ice, on the 16th of 
Aiigfflt Mackenzie was very near stiin bis V9yage down the 
rivier,' which bears hh name, ,but did not reach the-salt water, by 
Ihirty miles. They left letters for Captam Parry and his of- 
from their friends in England, buri^ at the fobt of a pole, 
on which they suspended a fh^. Tbey retuimed only y^rday, 
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and the dispatch, by which I send this, sets out to-morrow with 
intelligeiice of their proceedings to GovommenlJ 

<< lif r or at all events Mre H. will rejoice to hear that we hate 
a Highland piper, and a crew of hardy and hearty soiil of the 
mist, who foot it every night after the labours pf the day to 
the sound of their native music. We lack only a little of th^ 
mountain dew to invigorate the dance. For my part I think 
water a more wholesome beverage ; but there is a great deal in 
the name, and prejudices are difficult to be overcome.’’ 

In a letter from Captain Franklin to a friend in London, and 
published in, the Courier Newspaper, is the following state^ 
ment. 

I do must heartily congratulate you on the prospect we 
had from Garry’s Island, of a perfectly open sea, without a par-^ 
tide of ice, as it is another step gained in confirmation of your 
much contested hypothesis. We saw nothing to stop the ships, 
but, on the contrary, every thing around us strengthened my 
hope of their effecting the passage. The Indians, indeed, have 
a report, that, between the Mackenzie and Copper Mine Biver, 
there is a point which stretches far to the north, which is gene- 
rally surrounded with icc. If this be true, the ships may per- 
haps be checked in their progress for a time ; but I think they 
will not he altogether stopt, providing they have been enabled 
to get to the main shore, to the eastward of Regent’s Inlet. No 
Indian, however, with whom I had spoken in my recent visit to 
the sea, i^n speak of thi|s |x>int, or of the obstruction, from 
his own observation ; and the report seems, like many others cur- 
rent among them, to have [xissed from generation to generation, 
which at the first had out little ground to stand uixin.” 

Franklin has thus, in our opinion, succeeded ir/ realising, to 
a certain extent, the views of the learned and distinguished Se- 
cretary Barrow. We ardently hope and trust, that the honour 
of effecting the North-west Passage* will not be allowed to pass 
from us, and that Captain Parry will be again dispatebedito; 
finidi this grand nautical enterprise. The Congress of the 
United States are, we are informed, at this moment conrider- 
ing a proposal laid before tltem for the discovery of the North-* 
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west Passage> which, from the known activity of that body, may 
be agreed too, and thus, in all probability, we shall hear of the 
American flag traversing the Polar Sea, and doubting Icy Cape. 
The Americans, by this achievemrat, would secure to them- 
selves and d^ser^rMly, a splendid name in the annals of geogra- 
phical discovery, — a name that ought to be ours, and which 
would add another and enduring laurel to the wreath of glory 
which surrounds the maritime honour of this nation. 


RemarJeson the Structure of some Calcareous Spmiges. By 
Robert E. Grant, M.D., F.R.S.E., F.L.S., 

&c. Communicated by the Author. 


The Spcrtigia emnpressa Fabr. Gmcl. Lainouroux, {S-fo- 
liacea^ Montagu), aflbrds a good example of a species in which 
tlie axis is composed entirely of calcareous spicula. This is a 
small white tubular compressed species, generally about an inch 
in length ; it hangs from the under surface of rocks by a thick 
short peduncle ; it is entirely hollow, and opens by one or more 
marginal apertures at its pendent extremity ; its parietes are oi' 
equal thickness throughout, nearly as thin as writing paper, and 
every where pierced with minute openings, which are visible to 
the naked eye on the external and intenml surface, and its cur- 
rents are distinctly visible, both those passing in through the 
pores, and those issuing from the large pendent orifices. It is 
a hardy species, growing in very exposed situations, and in cold 
climates. Fabricius observed it on the coast of Greenland, Pro- 
fessor Jameson and Dr Fleming on tho shores of the Shetland 
lejl^ds, Mmtugu on the coast of Devonshire^ and I have found 
it very abun^t in the Frith of Forth. They hang like small 
white leaves from the surface of rocks, at low-water mark, 
brin^llj^ways in a collapsed state, and their opposite sides in 
,^^|pt||p$^ring the retreat of the tide ; but, when suspended for 
^W^hort time in pure sea water, their parietes separate, ,and they 
become like small distended bags pouring forth a continued and 
obvious current. The pores vpass through their parietes in a 
* direction a little oblique, from* below upwards, and the margins 
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of the fecal orifices are surrounded with the projecting extr^i- 
ties of minute duning spcula. To the naked eye their external 
surface appears even and villous, and on tearing them open, 
their internal surface aj^^ears more compact and the 4ermina^ 
tions ci the pores are wider. On tearing a portion of this 
sponge into minute fragments, and examining them under the 
microscope, we find, in place of the homp tubular fibres of the 
S. communiSf which Mr Ellis has compared to fine filaments of 
catgut, the whole axis composed of slender, shining, transparent 
spicula of regular and constant forms. Two forms of spicula 
are observed in this species, the one is tri-radiate, consisting of 
three rays of the same form and size, united at one point, and 
forming equal angles by their union ; the rays are thickest at 
their point of divergence, and taper slightly to near their free 
extremities, where they are brought suddenly to a point. The 
rays of the tri-radiate spiculum are hollow within, shut at their 
free extremities, and have no superficial openings ; but their in- 
ternal cavities communicate freely at their point of junction, and 
form there a small central reservoir. These spicula vary much 
in size in the same individual, but their general length is about 
the sixth of a line, from the extremity of one ray to the extre- 
mity of another; and I have not observed any difference in 
their magnitude taken from specimens, one of which was ten 
times the size of the other. The other spiculum of the com- 
pressa is the clavate, which is broadest and rounded at one end, 
from which it tapers regularly to a point at the other ; it is 
quite straight for two-thirds of its length from the pointed end, 
but the femaining thick part is bent so as to describe the fourth 
part of a circle. This spiculum is distinctly tubular, and shut 
at lioth extremities. The very small straight spicula, which we 
always observe along with these two, appear to be only broken 
rays of minutenri-radiate spicula. These spicula consist of car- 
bonate of lime, and exhibit no trace of phosplmte of lime, on 
employing tha usual agents to detect its presence. When wc 
examine with the microscope th^ arrangement of these spicula 
in the compressq^ we observe two rays of the tri-radiate spicula 
contribute to form the polygonal pores, white the thircTiray 
serves to defend and maintain a space between the pores for the 
lodgment of the soft parts and ova of this animal ; the curved 
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endj^of the clavato sptcula hang over and converge around the 
entrniices oC tbe porea, and seem to have a relation to that fitnc^ 
tioiii: Aa these tubular spcula have no external openings, they 
cannot; be the cells of polypi, or contrftute in any way to pro* 
duise the currents of this sponge. 

The Spongia nivea^ Gr. is a small sessile flat spreading- 
species, of a pure white colour, which 1 have only found nn the 
under surface of slieltered rocks at Prestonpans l^y, during the 
ebb of stream*tides : it is not very uncommon there ; it appears 
like patches of mineral agaric, or rock>milk, on the looft of 
small caves, is about two lines in thickness, spreads to the ex* 
tent of one or two inches in diameter, and is smooth on the sur- 
face. Its pores are just visible to the naked eye, and its fecal 
orifices are regularly and beautifully constructed ; there is a 
gentle rise of the surface to the margins of the fecal orifices, the 
margins are quite circular, and have thin transparent tenftina^ 
ti(3n8 ; the orifices are never produced so far as to form distinct 
papillm, and their currents are direc^ted perpendicularly down- 
wards, in the natural position of the animal. When the nivea 
is checked in its growth, and prevented from spreading by the 
crowding of other animals around it, its surface l)ecomes waved, 
and in many places presents elevated sharp ridges, which allow a 
greater space for the distribution of the pores. (See specimens 
in the Museum of the University, S, nivea^ Gr.) The axis of 
this sponge is composed almost entirely of large tri-radiate spi- 
cula, some of which are more than half a line in length, and 
thick in proportion ; their forms are seen by the naked eye. 
These triradiate spicula occur of different sizes, to the* minute* 
ness of the fiftieth of a line in length, their rays taper regu- 
larly from thrir place of junction to their sharp-pointed extre- 
mities, their internal cavities are very distinctly seen in tlie large 
spicula. The second form of spiculum in the S', nivea is the 
most remarkable, though the rarest ; it consists of a straight 
line, with two q>po8ite lateral projection^ in its middle, which 
are generally a little curved. When these lateral processes are 
large and sM%bt, it becomes a regular qtiadriradiate spiculuin, 
biitSiey are generally mudi shorter than tbaother two rays 
and when they ara^laoed near one extremity of the spiculutn, 
ic pppears und^^Ihe microscope^ like a small dagger with a 
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handle. The quadriradiate sfMcula are generally very minute^ 
and in number abontone to a hundred of the tifradialer The 
third kind of speulum in this spedes, is a very minute 
equally thick spicukim, obtuse at both ends^ and generally about 
the fiftieth of a line in length ; this form is ve!ky abundant, and 
may possibly bederived from the broken rays of very small tii- 
radtat6^f|3icula, as in the compressa. These three kuids of spi- 
cula are likewise calcareous, and dissolve with ra[M e&rves* 
cencse on being touched with diluted nitric acid. On looking 
closely into the surface of the S. nivea, with a single lens, we 
perceive that the large triradiate spicula lie parallel with the 
surface, and contribute to form and protect the pores. 

In a portion of the Spongia coniplicata of Montagu, sent me, 
along with fragments of nearly thirty other spectes of British 
sponges, by the Rev. Dr Fleming of Flisk, who has collected 
and studied the British zoophytes for upwards of twenty years, 

I observe the axis to consist entirely of very minute triradiate 
spicula, which dissolve rapidly with effervescence, when touched 
with nitric acid. Dr Fleming mentions this species as an inha- 
bitant of the Frith of Forth, and considers it a variety of the 
S. botryoides ot most authors. The triradiate spiculum not 
only occurs alone, and very small, in this species, but is quite 
peculiar and very imperfect in its form ; the rays are very 
short and disproportionally thick ; they often diverge at unequal 
aiy^s, and, on viewing the spiculum sideways, they are seldom 
femd to lie in the same plain. This sponge has a white colour, 
like the other calcareous species, and, when dry, the spicula on 
its 8urface»have the same sliining silvery lustre. The triradiate 
spicula of the S. botryoides were figured and described by Mr 
Ellb, and have lieen mentioned by most writers since his rime. 
Montagu and Lamouroux have very judiciously introduced the 
forma of the spicula into their definitions of this sppeies; and in 
order to distinguisb them from the triradiate spicula of the 
S. sofigfXcata, Montagu ^mentions that they are more than four 
times as large as those of the latter .sponge. From having inva- 
riably found the triradiate spiculum present, eitlier alone orcontr 
bined' with other forms, in calcareous sponges, I have no doiflit n 
that the true jS'. boiryoideSf if distinct from i^. compUcatOf will 
be found to have a calcareous axis. A portion of another 
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spedes, presented me by Dr Fleming, under die name of 
S. pt/IverutentOf [absents two kinds of spicula, both of which 
effervesce and dissolve quickly in nitric add; one of these 
forms Is a triradiate sfwulum with long and very slenda rays 
diverging at equAl angles ; the other is a very long- straight 
needle-shaped spiculum, pointed acutely at one end, and ob- 
tuse at the other. This calcareous spedes agrees widt the 
others in its white colour, and the dlvery lustre of its spicula, 
whdi dry. The Spongia coranata is the most minute and the 
most perfectly constructed of all the oalcareous sponges I have 
jret met with. It has two kinds of spicula, the one triradiate, 
and the other needle-shaped, both of which dissolve quickly 
with eflervcscence in diluted adds. The triradiate s|wula are 
more equal in size than in the other species, and arc models of 
this form for their symmetry and proportions; the rays are 
straight, slender, and diverge equally; they are cylindrical, 
transparent, and acutely pointed. The needle-shaped spicula arc 
about twice os long as the triradiate,' slender, transparent, cylin- 
drical, rounded at one end, and pointed acutely at the other. 
This sponge is almost microscopic ; several entire spedmens of 
it, presented me by Dr Fleming, are not half a line iii length ; 
they agree widi the others in thdr colour, and the lustre of 
thdr sjncula. The long needle-shaped spicula cover the whole 
surface, like filaments of white silk, and are obviously destined 
to defend the pores and the fecal orifice, which is propordonably 
large. On remoring these projecting needle-shaped spc^Cla 
from the surface, which may be compared with the davate sjn- 
cula of the S. arntpreetOf we observeKhat the triradiate sjncula 
are entirdy devoted to the formation of the jKwes and jiassages 
leading into this animated tube. 

There are thus at least six well mailted spedes of British 
sponge, in wluch the spicula condst entirely oftarbonateoflime, 
which forms an important character of distinction between these 
sjiems, and those containing a homy* or a dlueous axis, and 
shows an ajqnroximation in, this obscure- genus to the more 
solid polyjiierous corals, which, so far as I know, has hitherto 
^fisped notice. 
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List of Rare Plants which hofoe Flowered in the Rayed Botamc 
Garden^ Edinburgh, during the hist three months; with 
Descriptions of several New Plants. Communicated by 


Professor Graham. 

Arum iriphyllum (a) zebrinuni. 

Bot. Mag. t. 950. 

Baptisia nepalcnsis. 

Hook. £xot. FI. 1. 131. 

Caprifolium pubesccns. 

Conospermum tenuifoliiiin. 

Never having seen the C. tenuijolium 
ot‘ Brown, 1 have relerred our plant 
to that species with some hesita- 
tion, as it seems to agree with the 
essential character. 

Conospermum acinacifoliuin. 

Spec. Char — C. acinacifnlium ; laci- 
niis perianthii acutis, tubiim vix n;- 
quantibus; folii8aveiiiis,lineari-acU 
naciformibus, mucronatis, basi ut- 
tenuatis ; corymbis laxis. 

Description.-— .A/ tn<5 erect. Leaver' 
scattered, narrow, long (2~3 inches), 
harsh, slightly hollowed on one side, 
rounded on the other, bent towards 
one edge, occasionally tortile, es- 
pecially in the upper ]iart of the 
branches, mucronate, veiiilcss, mid- 
dle rib indistinct. Cwrffmbs axil- 
lary, collected near the ton of the 
brandies, subdivided in tneir up- 
per half. Flowers white, sessile in 
the axil of a pointed, blue, pubes- 
cent bractea; perianth pubescent 
on theiouter side, e8[>eciuy of the 
tube, segments of the lower lip 
somewhat sjireading, the central 
rather the smallest ; stigma applied 
to the upper lip ofathe penanth, 
above the stamens; style club- 
sfaimed, passiiig in front of the cen- 
tral stamens, l)ent at the base of 
the lower Hp; germen silky ; pappus 
silky, unequ^ 

When the upper and lower lijisof 
the perianth are drawn asunder, or 
when the style is touched at the 
joint, 1^ starts forward, and lies 

the literal stamens at ^ same 
time separating, and exposing those 
in the centre. This elast&ty of 
the style, attended with the sa^ie 


June 10. 1826. 

separation of the anthers, 1 have 
also observed in the C. tenuybOum. 
The flowers of both are pemimed 
like hawthorn blossom, but those of 
the C. acinamjeliiim by much the 
most powerfoUy. The seeds both 
of this species and the last were 
received from Mr Fraser from New 
Holland under the name of C.ereo. 
/Hifi, a name which 1 have thought, 
could scarcely be retained in this 
ipinus. The plants have been kept 
in the greenhouse. 

Dryandra formosa. 

Epidendrum ellipticum. 

Hook. £xot Flor. t. 207 . 

Spec. Cuar. — E. elSptseum; foliis .il. 
temis, siibelii])ticis, succulentis; 
pedunculis terminalibus, elongatis ; 
laliello |>erianthio sequali, tripar- 
tito,flmbriato,lobo intemiedio mi- . 
uore, lineari. 

Description— B oofo long, round, 
fleshy, many pushed downwards 
from the origin of the branch, green 
above, yellow below the soil. Stem 
jointed, branched. Br 0 fMAsi simple, 
round, slightly flexuose, green, 
spotted wi% dull brown. Leaves 
alternate, distichous, spreading, va- 
rying on diflerent branches from 
ovato-elliptical and slightly concave 
above to elliptico-linear and near- 
ly flat, occasionally slightly notch- 
ed at the apex, fleshy, very ob- 
scurely marked with numerous mi- 
nute parallel nerves, m*een, occa- 
sionally faintly spotted like the 
stem, arising from the joints by 
very thin sDeaihs, which enclose 
the stem, and are in some branches 
as long as its joints, in others much 
shorter ; for about a foot at the up- 
per part of the branch, and gene- 
rally for a little way at the bottom, 
there arc sheaths only, which are 
there pointed, persisting^Vhitisli, 
and withered, brown and striated 
in their upper part. Inforesoence 
a crowded, short, termi^ spike. 
RofMs toothed, and gradually elon- 
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gft^during^the flowering. Fkwen 
8prellj^^ng| co/ktinue manj days ex* 
puidS^ eadi having a small, point, 
ed) man^sc^qt bractea. Perianih 
rose-coloured, obscurdy veined, 3 
outer sements rather the hugest, 
obovato^nceolate, entire, pointed, 
2 inner lanceolate, slightly serru- 
lated towards the wex. tabcUum 
er^t, '5-toothed in front, two teeth 
being in a line on each side, and one 
above and between the upper pair, 
whkh are the hugest, 3-dcft, seg- 
ments spreading, nmbriated, 2 late, 
ral ones by mudi the longest, semi- 
circular, central segment unear, and 
nearly entire on its sides, all deep 
rose-colour when expan^ng, but 
afterwards, especially the lateral 
segments, whitm have a few small 
dots of deep rose-colour, becoming 
very pale. Anilter^case conical, pale 
yellowish-green, occasionally red- 
dish at its base. Polleiumasm 4, 
yellow, oblong, remain attached to 
the hollow at tlie top of the column, 
after the case is removed ; four fi- 
laments, of greater length than 
them, and oeeper yellow, arise 
from their lower endis, are in con- 
tact, reflected along the pollen- 
masses, and connected to each other 
at their extremities. Gentteu an 
inch long, fuiTuwed, enlarging uj)- 
wards, pinlc. 

The mode of mwth of this plant is 
curious, ana analogous to that of 
other genera among the Orchidea\ 
A bud forms immediately above a 
joint, from this one or more flower- 
ing branches push, and from the 
ongiii of these many roots arise ; 
branches with roots in like manner 
proceed from these, and others from 
these again, each after flowering 
appearing gradually to decay. Per- 
haps the plant, therefbre, would be 
morc correctly described as having 
a simple stem, the only portion 
poss^ing in activity the powers 
of liiAeing wh^ for convenience 
I have called a branch. This mode 
of prop^tion occurs chiefly at the 
bwest joints, or immediately below 
th e *^0 8])ecie8 certainly * 

^j«||||nHp neAiy to the E. ekmpo. 

^HDKlIiag. t. 61 1. and the flower 
.ORiy resembles it, but is distin- 
by the fimn and sixe of Ihe 
central lobe of the labellum, and 


the form of the leaves, which are 
never pointed as well as byj(heir 
more fleriiy texture. 

1 am lighted ibr the plant .to M. 
Harris at Kio de Janeiro, and to 
Captain Gmham of H. M. Packet 
Service, who brought it to Europe 
in 1824. It has been kept in the 
stove, and ^ows freely among 
pieces of bark. 

Eucrosda bicolor. 

The specimen in the Botanic Garden 
differed from the plant figured In 
the Bot. Mag. t. 2490. in having 
the involucre of many nearly equal 
segments, the corolla of nearly an 
uniform red-orange colour; in there 
being six flowers in the umbel ; in 
its much more vigorous growth ; 
in the filaments being united for a 
very little way only ; and in the leaf 
appearing along with the flower. 
1 cannot doubt, however, that the 
species is the same. A figure from 
our specimen is given in Hooker’s 
Exotic Flora, t. 209. from the ac- 
curate jjencil of Dr Greville. A 
second plant which flowered with 
us, resembled this in all respects, 
excepting in the involucre, which 
hail 3 large undulated segments, 
and several smaller; in the appear- 
ance of two leaves at a time ; and 
in the occurrence of several small 
abortive flowers which expanded 
before the others. 

The collection at the Garden is in- 
debted for these plants to P. Ne^ 
Esq. who received them from Mr 
Jameson, surgeon. Chili. 

Grevillea pubescens. 

Spec. Chab — G, pubescer^; frlils el- 
liptico-linearibus integerrimis mu- 
^ronatis, pedicellis recuTvis,floribus 
superioribus pnccocioribus, stylo 
puhescen^i. 

l^E9CKivT ••^Brandies erect, round, 
pubescent. Li^ves scattered, el- 
iiptico-lmcar, entire, when young 
revolute at the edges, mucronatei 
pubescent, pubescence harsh on the 
uppCT^urfime, soAer beneath, mid- 
rib distinct, veins obscure. Flowers 
in abrupt, terminal, secund ra- 
cemes. ascending, straight^ 

G inch long). PerwAh pale yel- 
low, tomentose immediat^y alwve 
thenectanum, becoming brown in 

' withering, its segments renudning 
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united. G«r»MfUiearljround,Bub- 
feisUe, green ; rather longer 
and muSi atouter than the pedicel, 
oblique, pubescent, flat in front, of 
‘ neanr the same colour as the pe- 
rianth ; oblique, flat, with a 
prqjeCting point in the cent^ shin- 
ing, green. 

The seeds were sent bj Mr Fraser 
ftnm New Holland in 1824 \ the 
plants were raised last year, and 
have alr«suly flowered freely in 
the greenhouse. The species lie- 
lonffs to Section B. FTVcuocAaPA 
of Brown, Linn. Soc. Trans. voL x. 
p. 172 . and so nearly agrees with 
the description of £7. arenana, that 
I should have hesitated in consi- 
denng it distinct, had it not been 
for the recollection of Mr Mac- 


uab, the excellent Curator of the 
Hoyal Botanic Garden, who as- 
sured me that it was diflbrent from 
the plant which he once knew, at 
Kew under that name, -.-on obser- 
vation the truth of which has since 
been confirmed by Dr Hooker, from 
a comparisou with a sjiecimen of G. 
arenana in his possession. The 
early period at which this shrub 
flowers, after being raised from 
seed, suggested the specific name 
of pracose ; but Dr Hooker having 
sent to the engraver, under the 
name of G^ ptSencens^ a drawing 
kindly supplied by Dr Grevillo, I 
have adopted tliis designation. 

Habcnaria finibriata. 


This very splendid species, along with 
many other rare American j^nts, 
I had the honour to receive from 
the Countess of Dalhousie, before 
her return to Canada last a^^tumn; 
and magnificent specimens 2 feet 
high, are now in flower in a cold 
frame. 


Heliophila arabioidet^ 

Ladrus Cassia. 

■» 

Lobelia crispa. 

Spec. CBAa.-JE^. crispa, • spica ter- 
minal, foliosa^folils crispis, den- 
tato-sexTatis, Kssilibus, sup^ori- 
btts linearibus, acuminatis, infbii- 
qribuB lanceolato-spathulatis. 
l|iE8CRiPT.-jNo<rf fibrous (fumualP). 
SHm eredt (5 fret bighl,^^erally 
rimple, angled, proper juice milky. 
Lcitm acStered, seBBue, Bub-am-, 


plexicaui, vdned, indistinctly pu- 
beflcent, deeply tooth-senate^ aer- 
ratures occaBionafly toothed, JWper 
leaves linear, pointed, gradually di- 
minishing to the extrmnity of the 
qpoke, crisped; lower leaves Ira- 
ceolato-spathulate, and less crisp- 
ed. Spiic very long. Ffrioarv so- 
litary, in the axils of the brac- 
tese. Pedunciea equal in length 
to the germen. Co/pv segments 
pointed, nearly as long as tne tube 
of the corolla, dilated, serrated, at 
first reflexed, afterwards spread- 
ing at right angles, persming, 
and becoming larger. Cordla mar- 
ccsccnt, limb lilac, frux and tube 
white, 2 upper s^pnents 'small, 
linear, pointed, renexed, 3 lower 
larger, obovate, acuminate, spread- 
ing, the central lobe rather the 
smallest; tube 1>ent down, straight, 
ucarly cylindrical, vrheu beginning 
to Aide, cleft in its whole length 
above, and from its base nearly to 
the faux on each side. FUatnerUs 
flat, unconnected, hairy on their 
outer surface, white, with a slight 
tinge of purple on the outside. 
Anthers connected throughout, deep 
purple, bard. Poilen ydlow. Cer- 
men green, partly superior, obovate, 
bilocubir. Sty/e compress^, thick- 
ening upwards. Stigma oblique, 
defl transversely, pubescent round 
its base, segments revolute. Seeds 
very numerous, receptacle large, 
and attached to the centre of the 
dissepiments. 

Native of Mexico. Has been culti- 
vated in the stove, but suflers from 
great heat. Seeds were' received 
both from Lord Napier and ]^r 
Mair in 1825. 


Magnolia conspicua. 

Flowered well against the open wall in 
a sheltered situation towards the end 
of March, and its fine large flowers 
bore without injury conlmued and 
very cold weather. 

Maxniaria arothatica. 

Gen. Chab.— Bot. Beg. foL 897. 

Spec. Chae.— JI f. arama ^ ; bulbo 
• ovato compresBO, foliis numerosis 
aequitantibus, scapis radicalibus, 
unifloris, labello BemicyliiKj|p|ceo, 
lobo medio mqjore denticukto, la- 
bdlo intemo integerrimo an^s- 
tiori. 
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DEscRiPTioir-^iiol^ fleshy, cylin- 
dfiodi ovate^ much oom- 

psHned, green, with two indistinct 
rounded angles on each side. Leaee& 
numerous, equitant,lanceolate,acu- 
ininate,vhTigfat green and shining, 
rising from the base of the old bulh, 
and before any dislinct bulb is 
formed at their origin. Seapei se- 
vml from the base of the bulb, 
slender, round, jointed, having a 
maicescent brown sheath at each 
joint. Fkwerg solitary. PeruaUh^ 
3 outer segments spre^ng, green- 
ish-yellow, acuminate, pubescent 
on the inside near the base, espe- 
cially the upper one, which is Iw- 
ceolate, the others ovate, dilated 
downwards, covering lately the 
rounded base of the up, but scarce- 
ly involute, and here quite uncon- 
nected with each other; 2 inner 
segments lanceolate, pointed, re- 
flected at the apex, entire. Lip 
aemicylindrical, fleshy (as is the 
whole perianth, though in a smaller 
degree), puliescent within, parallel 
with the column, and loosely arti- 
culated with its elongated base ; la- 
teral lobes small, their upper edges 
somewhat involute, their apices 
turned a little down ; middle lobe 
nearly as long as the inner seg- 
ments of the perianth, reflexed, 
rounded at its apex, and edged with 
minute teeth, attenuated at the 
base, inserted into the back of a 
broader internal lobe, which is 
quite entire, reflected at the mar- 
gin, and ascends in a point at 
each side, so as nearly to toucli 
the lateral lobes towards their ex- 
tremities ; labellum and inner seg- 
ments of perianth orange-yellow, 
sprinkled on the inside with red 
dots. Column linear, pubescent in 
front, especially towards the top, 
beak^ above the stigma. Anther 
terminal ; pollen-masses 2, yellow, 
rounded, scarcely flatten^, each 
furrowed in the tuier side, attach, 
ed by veiy short' partial pedicels 
to the summit of a flat white com- 
mon pedicel, which is rather longer 
than the pollen-mosses, and is re-< 
fleeted under Jbe anther-case from 
the beak of tne column, to which 
it*i8fattached by a round flat scale ; 
anther-case blunt. Germen 0-fiir- 
rowed. 


The flowers ar&perfumed veiy like 
to Cinnamon, ^om which eixeum- 
atanoe 1 have taken the trivial 
name. 

This very pretty parasite is a native 
of Mexico, where the bulbs were 

. procured Lord Nuner, and ob- 
ligingly communicated to the Royal 
Botanic Garden at Edxnbun^ in 
1825. 

Medeola virginica. * 

Has flowered very freely and In large 
quantity in a cold frame. 

Phlox nivalis. 

Pogonia ophioglossoides. 

This plant iiaving been presented In 
lar^ quantity by the Countess of 
Ualhousie, forms a tur^ and flowers 
most freely in a cold frame. 

Pyrola umbellata. 

Protca melaleuca. 

Puf^hkinia scilloides. 
Pyrethrum diversifolium. 

Stem herbaceous, pale green, and co- 
vered with lax hairs which decrease 
upwards, leading shoot erect, many 
others arising in a circle from its 
base, diverging, branching, and ex- 

Leaves linear, ciliated, but other- 
wise less jmb^ent than the stem, 
pinnatifid in more than the upper 
half; pinnae incised; nearly the 
lower half entire, ovate, semi^im- 
plexicaul; pinnatifid portion grop 
dually diminishes upwards, and is 
entirely awanting in several of the 
up]^rmost leaves, which are quite 
entire, ovate and acuminate. Flow- 
ers terminaL Culps sevii-globular, 
imbricated in two rows, the scales 
of equal length, at their edges, and 
especially at their roundea extre- 
nuties, ircmbranaceous, transpa- 
rent, colourless (though red^h in 
the bud), every where else, like 
every part of the plant, except the 
flower, pale green; membranous 
terminations spr^ upon the back 
of the lay. Florets of the Rap smeBd- 
ing, at length revolute, entire at 
the apex, pointed, whiter tinged 
with red along the centre of the 
outside while in bud. ^JDuk round- 
ed, yellow, florets funneL-shaped, 

^ tube nearly halfas long as the limb; 



176 


Dr Graham's List of Rare Plants. 


Umb divided toa third of its length 
into five equal, acute Begments. 
FUamenU inserted at the throat of 
the tube. Seeds an^lar, angles 
blunt. Pappus simpfe, placed ob« 
liquely on the top of the seed, 
whichismore than double itslength. 
Sipk rather longer than the mnb 
in the tubular florets, and project- 
ing nearly as much beyond tne tube 
ofweligttlated florets. Stigma 
segments projecting, conveiging. 
Style and stigma awanting in 
many of the florets. The florets of 
the ray seem also generBll;^ barren, 
and in them the stigma is small, 
and the segments diveigin^ 
eepiade pitted, hispid, and naviim 
a few loi^ soft hairs. The [seeds 
were received from Mr Fraser, 
New Holland. 

Renealmia grandiflora. 

Sweet's British Flower Garden, t.G4. 

Stylidiiim adnatum. 

„ graminaefoliuin. 

Viola hcderacea. 

Roots branching. Stem very abort 
(4 inch), tapering, leafy, producing 
many very long, filiform, jointed 
stolons, joints sending down a per. 
pendicular branched root, and form- 
Ing crowns from which other sto- 
lons proceed. Leaves petiolate, 
kidney-shaped, at first cucullate, 
afterwards convex on their up- 
per surface, nerved, smooth, but 
not shining, crenate or sinuato- 
dentate, G>14 inch broad). Pe- 
tioles (2-4 Inches long) grooved, and 
having a ridge in the centre of the 
groove. Stipules generally two be- 
tween the'Jointsor the stolonli; lan- 


ceolate, acuminate^ toothed. Pe- 
dunelee axillary, ei^ having one 
indistincf groove, generally longer 
than the petioles, procumbent, and 
somewhat rolled when in truii. 
Sraetem 2, slender, awkiehaped, 
nearly oppqpte, placed in the 
middle of the peduncle. Ca^ 
perdsting, l^ets awl-ahaped, with 
very short ^urs. ConUa inodo- 
rous, resupinate, lowest petal the 
larg^t, ovate, concave, emaigiiiite, 
blue and beautifully veined, white 
at the apex, green at the base^ 2 
side petals nearly linear, twisM, 
pubescent on the upper and lower 
half of the inner sumce, blue from 
the base to the middle on theindde, 
nearly to the apex without, vein- 
ed; upper petds spathulate, re- 
fleeted, blue to near the middle in 
front, almost to the apex behind. 
Anthers nearly sessile, laige, mem- 
branous appendage pointed (cleft?) 
brown. PoUen yellow. Gemm 
obovate. Seeds numerous, obovate, 
attached to the centre of the valves, 
black when ripe. white, heni 
at its base, filiform. Stigma white, 
tajiering from the style, cleft, near- 

^ ly straight. 

The seeds of this plant were sent by 
Mr Fraser, colonial b^^anlst at 
Sydney, New Holland, in 1824, 
and first raised last season. We 
were not told in what part of the 
country the plant is native. It 
has been cultivated in the stove, 
but is injured by great heat, and ia 
doing well in a cool frame, and no 
doubt will thrive in the green- 
house. It produces abundance of 
stolons as well as seeds. 
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CeluAei Phmomtm from July 1. io October 1. 18X6, caku- 
lated fbr ihe MSridkmtf Edinburgh, Metsn T%me. By Mr 
Gxobox ImiBB, Aberdeen. 

tile tiniM ne liuerted ecootdlng to the CIvfl nd[i»ili|g,1llie day bMlmiliig at nddefliht. 
—The CJomufcdoBt or the Moon with the Sttn are idven hi JUgM Atemuim, 



JULY. 


AUGUST. 

n. 

B. , 


D. 

B. / » 

5 vpry near 71 • 

1. 

21 10 52 

(5 D A b 

1. 

8 36 94 

2. 

6 52 34 

d 2. b 

1. 


9 greatest along. 

a. 

0 21 23 

<5 5' « 

3. 

19 14 22 

0 New Meon. 

9. 

16 10 40 

<5 5? b 

4. 

15 .37 46 

<5 5* il 

4. 

2 32 30 

<5 5b 

5. 

0 33 28 

<55'il 

5. 

7 27 38 

9 New Moon. 

5. 

22 32 50 

(559 

8. 

10 41 54 

<5 59 

a 

10 24 6 

<55 V 

7. 

11 27 32 

b D 1 « ou 

6. 

18 10 7 

<559 

7* 

12 39 13 

b D 2 at oo 

a 

22 29 54 

<5 5-nF 

7* 

21 4 51 

<5 5 9 

8. 

23 9 20 

<5 5iTip 

8. 

17 59 40 

6 SI 

9. 

17 0 - 

$ very near /sTQf 

9. 

17 43 40 

<55 V 

10. 

18 6 30 

^ First Quarter. 

9. 

21 16 31 

Em. I. sat. y 

11. 

2 0 7 

<55<J 

12. 

13 16 53 

i First Quarter. 

11. 

7 34 10 

b 1) » — 

12. 

17 57 11 

<5 5iTif 

11. 

12 7 2 

<55x:S!= 

14. 

0 45 13 

<55d 

11. 

16 57 22 

<5 5 J9T>L 

15. 

1 47 29 

<5 5 

11. 

16 58 46 

d 5 2j8Tll 

15. 

4 45 - 

j>5¥ 

la 

22 51 53 

b 5 p Oph. 

15. 

• 16 28 

<5 5 

13. 

10 52 9 

d 5 ja* r 

15. 

10 50 0 

<5 5 

13. 

20 27 48 

d 53 a* ? 

19. 

11 0 20 

<5 5 2^itL 

14. 

21 57 30 

d 5d t 

18. 

16 9 50 

<5 5 p Oph- 

15. 

6 33 20 

d 5¥ 

17. 

6 50 - 

<5 9« 

16. 

1 4 40 

6]) fin 

17. 

12 36 17 

<5 5 * A* J 

17. 

2 4- 

$ near >1 n 

17- 

13 11 

<5 52/* 7 

17. 

17 5 21 

O Full Moon. 

1& 

14 3 25 

61)d t 

23. 

17 51 41 

0 enters TQP 

19. 

0 16 30 

<5 5 ¥ 

24. , 

11 il 35 

<5J' T 

19. 

7 5 10 

O Full Moon. 

25. 

14 58 34 

(Xast Quurter, 

19. 

16 39 49 

<5 5<8 v? 

26. 

16 16 25 

d 5 • b 

23. 

11 28 16 

0enta. SI 

27. 

8 18 36 

d 5f b 

25. 

7 40 - 

<5 9-il 

2a 

& 25 40 

d 5b 

28. 

20 56 52 

( Lart Quarter. 

2a 

7 54 4^ 

d 5' n 

2a 

3 .28 41. 
14 99 43^ 

<5 5 ^ 'T 

30. 

14 10 

In£ d ©9 

2a 

<5 5 2» « 

31. 

3 24 14 

d 5 1 - SB 

80. 

sa 

81. 

31. 

#• • 

8 5 35 

23 57 57 

16 54 A2 

23 18 56 

<5 5' b 
<5 5 { b , 
<55b 
■<5 5 ' n 

31. «. 

4 34 la 

d 5 2« OB 

> 


* At the true time of coi^junction of Venus and Jupiter on the Ist clay of 

August, their geocentric longitude will be IGd** 53^ 2i"i their dongation StT* 23^ 
A4*'; the geocentric latitude of Venus T 24^,6 ; and of Jupiter 1** 6'4SK',2, both 
north; logarithm of the distance of Vpnus^rom the earth 0,0858477; and of 
Jupiter, 0,7940647* This will be an interesting phenomenon, as, owing to the 
elE^t of Venus's parallax in latitude, she will prolmbfyhem contact with Jupiter. 
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SEPTEMBER. 


B. 

M* ft 


B. 

H. / // 

• 

1. 

9 « - 

61)" SL 

11. 

4 1 0 

d 3)’® ^ 

1. 

21 52 30 

d 3)9 

11. 

11^24 40 

d 3)9 

2. 

6 29 10 

% New Moon. 

la 

7 39 27 

6))^ A 

3. 

2 25 30 

dDV 

la 

5 .30 16 

O Foil Moon. 

ft. 

4 47 20 

<5 3>«nj 

la 

8 50 - 

6<DV 

ft. 

6 24 49 

d 3)ilTf 

21. 

10 5 - 

d Oph. 

ft. 

U 56 50 

d3>5! 

23. 

0 8 29 

d 3) » d 

7. 

12 54 42 

d 

23. 

14 19 10 

O enters ^ 

7. 

17 26 48 

d 3)^=== 

23. 

16 23 - 

d 3) f tf ‘ 

7. 

22 15 10 

d 3) MTIL 

24. 

9 11 30 

( Fisat Quarter 

7. 

22 16 34 

<# 3 ) 2 iS n\. 

24. 

16 21 23 

d 3) » n 

8. 

0 53 6 

d 3)»'n. 

25. 

18 43 46 

d 3) b 

a 

12 10 30 

d3)d 

27. 

13 4 8 

d 3) 1 “ ®' 

a 

23 29 35 

( First Quarter. 

27. 

14 15 10 

d 3> ss 

9. 

4 13 43 

d }) p Oph. 

27. 

18 59 14 

6 J) " SI 

10 . 


>} greatest elong. 

30. 

19 32 13 

d 3) V 

10. 

1 27 51 

6)l M- t 

30. 

22 4 10 

d 3) V 

la 

2 4 0 

6 3) 

30. 

22 48 15 

d 3)9 


Times the Planets passing the Meridian. 


1 JULY. j 


Mercury. 

Venus. 

Mars. 

Jupiter. 

SiUurn. 

Georgian., 

B. 

1 

6 

10 

15 

20 

25 

H. , 

12 39 

12 58 

13 18 

13 32 

13 43 

13 49 

H. , 

14 8 

14 12 

14 16 

14 19 

14 23 

14 25 

H. , 

19 39 

19 27 

19 13 

18 59 

18 47 

18 35 

11. , 

16 9 

15 .56 

15 41 

15 22 

15 6 

14 50 

H. , 

n 13 

10 59 

10 42 

10 25 

10 8 

9 51 

H. , 

1 5 ' 

0 48 

0 28 

0 3 

23 41 

23 21 

1 AlIUUST. , 1 


Mercury. 

Venus. 

Mars. 

.1 upiter. 

Saturn. 

Georgian. 

B. 

1 

5 

10 

15 

20 

25 

H. , 

13 51 

13 48 

13 39 

13 23 

13 1 

12 29 

H. , 

14 28 

14 30 

14 3V 

14 32 

44 33 

14 35 

H. , 
^18 21 

18 13 

18 3 

17 54 

17 46 

17 39 

II. , 

14 28 

14 15 

14 4 

13 43 

13 27 

13 11 

H. , 

9 27 
• 9 14 

8 56 

8 38 

8 21 

n. , 

22 62 

22 36 

22 16 

21 54 

21 34 

21 14 

1 ' 8El*T£MliER. | 


Mercury. 

Venus. 

Mars. 

Jupiter. 

Saturn. 

Georgian. 

B. 

1 

5 

10 

15 

20 

26 

H. , 

11 41 

11 17 
10 55 

10 50 
" 10 56 

11 4 

1 

u. , 

14 36 

14 37 

14 38 
14 36 
14 42 
14 43 

11. , 

17 29 

17 24 

17 17 

17 12* 
17 7 
• 17 2 

11. , 

12 49 

12 37 

12 20 
12 4 

11 50 
11 34 

H. , 

7 42 

7 24 

7 5 

6 47 

6 29 

6 lo 

a. , 

20 47 • 
20 ai 

20 IQ 

19 ftO 

19 31 . 
19 12 
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* Proceedings qftlw Rojfol Society ^Edinbw^j^, 

Fed. ^6. 1826. — ^HEBE was read a Notice respecting the 
late severe cold in Inverness-shire and Aberdeen, as communi- 
cated to Dr Brewster in Two Letters from J. P. Grant, Esq. 
M« P., and George Fairholme, Esq. 

Feb. SO.— Mr Bald read a Notice on a Fine Sand found near 
Alloa fit for making Flint Glass. There was also read a Letter 
horn Professsr Moll of Utrecht to Dr Brewster, on a New Island 
in the Pacific. 

March 6. — ^A paper by Dr Brewster ^as read, on the Re^ 
fractive Power and other properties of the Two New Fluids in 
Minerals. 

March 30.— A paper by Mr Stark was read, on Two Spe- 
cies of Pholas found on the Coast in the Neighbourhood of 
Edinburgh. And Dr Knox read n paper on the Size of the 
Teeth of the Shark. 

April 3.— There was read a paper on a Singular Phenomenon 
in Vision, by Mr Thomas Smith, Surgeon, Kinguside. And 
a Notice by Dr Brewster was read on the Advantages of making 
Simultaneous Meteorological Observations in different parts of 
the Kingdom, on one or more days of every year. 

April 17. — There was read a Description of a New Register 
Thermometer, without any Index, by H. H. Blaekadder, Esq. 

May 1. — Mr H. H. Blaekadder read a paper, entitled, Ob- 
servations on the colour and constitution of Flame. (This paper 
is printed in the present Number, p. 53 et seq.) At the same ^ 
meeting, Dr Brewster exhibited to the Society a new Monochro- 
matic Lamp. And a new Safety Gas!lburner, invented by Mr 
W. Wturden, was also exhibited. 

The Society adjourned till December. 


Proceedings vfihc Wernerian Nahiral History Society. 

11.— P BOFEssoB Jameson communicated a note 
operotures, observed by Mr Grant, at his seat of Ro- 
^ ^urchus, in the Highlands pf Scotland, during the late se- 
frost of January ; the iowpst feeing 6^ below 0, and this 
^^treme cold continuing for several hours. 
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The Frofessor also gave an account of tbeoccuiTenoe.of pkoi. 
phate of lime, in balls or concretions, in the bituminous shale of 
the coal formation. ^ 

Dr R. E. Grant then i^ad a paper on the structure and na* 
ture of the SpongiUa JHabUis^ and exhibit^ recent specimens 
from the rocks and stakes on the east side of Loebend, near 
Edinburgh. ' (This paper is printed in the Edinburgh Philp- 
aophical Journal, vol. xiv. p. 113, et eeq.) 

There was exhibited to the meeting a collection of magnificent 
specimens of doubly refracting spar from Iceland, the property 
of Mr Witham, and collected, last summer, by Mr Rose and 
Mr Brown, from a great vein, about fourteen feet wide, traverse 
ing trap-rock of the nature of amygdaloid. 

Feb. 25. — The Secretary read Mr William Scott’s Observa- 
tions on the Climate of Shetland, &e., and laid bcibre the meeU 
ing a Meteorological Journal, kept at Unst, by Mr Scott. He 
likewise read a notice, communicated by Mr Trevelyan, relative 
to the numerous teeth of the rhinoceros lately discovered in the 
cave near Kent’s Hole, and also regarding the teeth of an un- 
known quadruped found in the same cave. 

Professor Jameson then read the first part of a paper, enti- 
tled, Remarks tending to explain the Geological Theory of 
the Earth.” 

March 11. — Professor Jameson read the concluding part of 
the Observations on the Theory of tlie Earth. 

The Secretary read an extract of a letter from Prof. Buckland 
of Oxford to Mr Jameson, regarding the lately discovered cave 
near Torqhay, which has been considered as an antediluvian 
hyena’s den. Specimens of the l)ones, supposed to have been 
gnawed by the hyenag, were exhibited ; and several members 
gave it as their o|>inion, that these bones had been gnawed by 
some quadruped ; while others remarked, that, in some case^ 
the erosion in the middle of a bone was so great,^that it must 
have snapped tbh)ugh, htid such erosion been produced by fisr*- 
cible gnawing. * 

The President exhibited to the meeting several large flower* 
buds of the Rqfflesia Amoldi of Sumatra, with a ooloured 
engraving representing the flower, when fully expanded. It was 
mentioned by Mr Amott, ifg^nt Mr R. Brown had lately pro-t 
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cured some seeds of this remarkable plant, in . a state fit for the 
examination of their structure, though- not for germination. (It 
has been hitherto supposed to belong, along with Cytinus and 
Nepenthes, to the natural order Cytinem.) 

Dr R. E. Grant then opened a small mummy-case in presence 
of the Society : the case was brought from a catacomb in Upper 
£^pt, and had one end formed into the resemblanceiof the 
head of a cat. A few bones only remained ; and Dr Grant was 
of opinion that they might be those of a small domestic cat. 

March S5. — ^There was read a paper by the Rev. Dr Fle- 
ming of Flisk, entitled, The Geological Deluge, as interpreted 
by Baron Cuvier and Professor Buckland, shewn to be incoii- 
astent with the testimony of Moses and the phenomena of na- 
ture.*” (Printed in the Edin. Phil. Journ. vol. xiv. p. 205. et 

WJ.) 

Professor Jameson exhibited and gave a general account of 
several gigantic specimens of the vase-shaped sponge, common- 
ly known by the name of Paterae or Neptune^s cups ; these splen- 
did specimens having been brought from the neighbourhood of 
the Mauritius. 

A very excellent stuifed specimen of the Crocodile of the 
Nile, 12| feet long, was also shewn to the meeting. 

April 8. — There was read a notice of a shower of young 
herrings, which fell on the coast of Argyleshirc, contained in a 
letter from the Rev. Colin Smith of Appin to Professor Jame- 
son. (Printed in the present number of this Journal, p. 186.) 

Dr Grant then read an account of a new zoophyte from the^ 
Frith of Forth, forming a genus whibh connects Spongia and 
Alcyonium, and which he proposed to call Cliona ; the species 
found on old oyster-shells in our frith being Cliona celata of Dr 
Grant (Printed in the present Number, p. 78.) 

Mr Stark exhibited four drawers, containing a very comply 
and beautifulSuite of the numerous varieties of Ortrea opereu- 
laris found in the Frith of Forth. And Mr Bald gave an inte- 
resting account of the great *coal-field of South Wales, and laid 
)iefore tfte meeting several very uncommon specimens of coal, 
ironstone, Welch-rock (a sort of micaceous ^dj^one-llag), and 
ore of titanium. 

At this meeting,, the following qpw members were admitted : 
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aniDnrT. 

John Geddesi Esq. miniDg-engineer) Edinburgh. 

George Lees, Esq. teacher of mathematics to the Military Academy. 

nOH-RlSIDIVT. 

Geo. Edw. Fxerc, Esq. of the Clydach Ironworks, Brecknockshire. 

Thomas Buchanan, Esq. Hull, author of Acoustic Surgery.*' 

Josqih Came, Esq. Cornwall, author of Mineralogy of Comwalh** 

Gejc> Cuming Scott, Esq. master of the Anglo-Mexican Mint at Guanazata. 

H. Stirling, Esq. Captain in the Hon. East India Company's service. 

rOREIOH. 

M* Adrien de Jussieu, Paris. 

M. John Roeper of Gottingen. 

M. Achille Richard, Paris. 

April S3. — The Secretary read a memoir on the arrange- 
ment and nomenclature of Univalve Shells, and on the structure 
of the animals, by Charles Collier, Esq. Staff-surgeon, Ceylon. 
He also read the introductory part, and gave a general account, 
of an elaborate and learned monograph of the genus Allium, 
comprehending 133 species, by Mr George Don, A. L. S.— 
Professor Jameson then read a communication on the Snakes of 
Southern Africa, by Dr Andrew Smith, assistant-surgeon 98th 
Regiment, and superintendant of the South African Museum. 

May 27. — The Secretary read an Account of a rare fish, the 
Scisena Aquila, taken in the Shetland Seas. (This is printed 
in the present number, p. 135. ct seq.) 

Dr Enox read a Notice respecting the presence of a rudi- 
mentary spur in the female Echidna of New Holland. (Print- 
ed in the present number, p. 130.) 

Dr 6|ant read an Account of the motions of the ova of 
Campanularia dichotoroa, Gorgonia verrucosa, Caryophyllea ca- 
lycularis, Spongia panicea, papillaris, cristata, and of Plumu- 
laria falcata ; and st&ted, that, in all these zoophytes, the mo- 
rions seem to bo produced by ciliee distributed over their sur- 
face. (This paper is likewise printed in the pgesent number, 
p. 150. €t seq.)^ ^ 

There was read at the same n\eeting an Account, illustrated 
by coloured drawings, of the Holothuria tubulosa, by Dr Col- 
lier, staff'-surgeon.— The Society then adjourned tor the season, ’ 
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^ SCIENTIFIC INTELLIGENCE. 

NATUBAL PHXIiOBOPH.Y. 

1. Lieutenmht Drumrnmd m the means Gf'Jimlitating the 
Observaticm of Distant Statiom on Geodesical Operc^ma.^ 
There was lately read to the Royal Society of London, a paper 
on the means of facilitating the observations of Distant Stations 
in geodesical operations, by a highly accomplished engineer, our 
friend and former pupil. Lieutenant 1'. Drummond, Royal En* 
gineers. A committee of the House of Commons having re^ 
commended to his Majesty^s Government, in 18^4, the accom- 
plishment of a new survey of Ireland, the author was entrusted 
by Lieutenant-Colonel Colby with the contrivance of means for 
obviating the delay which usually occurs, in connecting the sta- 
tions in trianguUition in this country, from the frequently unfa- 
vourable state of the weather not permitting the ordinary sig- 
nals to be seen from distant stations. To remove this inconve- 
nience, as far as day observations were concerned. Lieutenant 
Drummond had recourse, in preliminary trials, to tin-plates^ as 
substitutes for regular beliostats ; and the advantages derived, 
from applying, even in this rough way, the principle of reflec- 
tion, as suggested by Professor Gauss, led to the invention of an 
instrument described in the paper, which was used with much 
benefit last season in the survey of Ireland. Xt was also desirop. 
ble to have some method of connectii\g the stations during the^ 
night. For this purpose, Bengal and white lights had formerly 
been em))1oyed by General Roy, but the use of them had given 
way to that of Argand lamps, their light being concentrated, and 
reeled towards the obser>'ers, by a parabolic mirror. These, 
however, had l^en found to answer but imperfectly ; and Colo- 
nel Colby and Captain Kater, when connecting tlje meridians of 
Greenwich and Paris, in 1821, with lilM. Matthieu and Ara- 
go, emji^ed light of an Argand lamp, with four conoen- 
trie fricks, oonccibtrated by a lens. This iqiparatus,. however, 
WM found to be, in many respects, objectionable; and the para- 
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bolic reflector still appeared to be the most eligible means of con- 
centrating the light. With the view of obtaining a powerful li^ht, 
Lieutenant Drummond first tried various pyrotechnical prepara- 
tions, and afterwards the combustion of phosphorus ii> oxygen 
gas ; but he found, in all these, that the light was ill defined, 
and otherwise unsuited to the object in view. He then had re- 
course to the light emitted by some of the earths and metallic ox- 
ides, when ignited by the flame of alcohol, urged by oxygen gas. 
Taking the light of the brightest part of the flame of an Argand 
lamp as unity, and effec.ting the comparison by the method of 
shadows, he found the light given out by quicklime, when under 
this treatment, to be equal to 37 ; that emitted by zircon, 31 ; 
and that by magnesia, 16. The best kind of lime for the purpose, 
is chalk-lime, which admits of lieing turned readily into sm^ 
balls, having a stem, and to which the regularity and truth of 
surface can be given, which are essential to the production of 
the well-defined image, necessary for the perfect use of the con- 
trivance in geodcsical operations. This lime, when the experi- 
ment is most successful, emits a light exceeding 83 times that of 
the brightest part of the flame of an argand lamp. In the fo- 
cus of the paral)olic reflector, at the distance of 40 feet, it is al- 
most too dazzling to look at. From the perfect success which 
attended the employment of iliis mode of illumination, on one 
occasion in Ireland last year, it is exj^ected that it will enable 
the officers to complete the connection of distant stations with ' 
celerity, and in the most satisfactory manner. Various applica- 
tions of it are contemplated ; among others, the connection of 
the meriijian of the Edyiburgh Observatory with that of Dub- 
lin;, taking Benlomond as an intermediate station. 

METKOttOLOGY. 

*. DeceptUmHKcasioiicd by Fog , — “ When at San Bias, a port 
at the entrance of the Gulf of California, in Jjinuaiy 1824, I 
had occasion, in compiyiy with several of the officers of the riiip 
in which I then s^ved, to visit th(^ town of Sepic, situated about 
fifty miles inland. The first eighteen or twenty miles of our 
journey was over a low, swampy, flat, covered thickly with trete, 
ao as to obstruct the view in every direction. Afterwards, we 
began to ascend the mountainous tract that terminates the low 
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land stretching along the coast. On reaching the top of the 
nearest ndge^ which was dear of trees^ we stoj^ed to look aroimd 
us^ and, to our astonishment, we perceived, as we thought, the 
sea lashipg tlie base of. the hill on which we stood. As we had 
calculated on having accomplished upwards of one-third of our 
journey, we were bewildered at this unexpected circumstance, 
and so convinced were some of my coinj>anions, that it was the 
sea they saw stretched out before them, that they indst^ our 
guide ^d mistaken the road, and led us along the beach, instead 
of taking a direction directly inland. The line of the horizon 
appeared distinctly marked, and tlie vapour seemed to roll on 
the beach like the gentle motions of the waves, when slightly 
urged by light and variable winds. Indeed, so striking was the 
deception, that it was not before I had examined the phenome- 
non steadily, for some time, and refiet^ted on the iinjx)ssibility 
of the sea being so near, from the direction we had taken at the 
outset of our journey, tliat I beciime anivinc^Kl of the whole 
being an illusion, caused by the reflection of the sunn's rays, irom 
a d^se mist that hoverc'd over the plain we had passed*; but our 
guide (an English resident at San Bias) had great difficulty in 
convincing one or two of my companions, that their eyes had de- 
ceived them, and that the ocean they were observing was an 
ocean of vapour instead of water. A heavy rain had fallen the 
evening before, and the moisture, suddenly converted into va- 
pour, l>y the powerful action of a tropical sun, we conjectured 
to be the cause of this remarkable appearance. The vapour ap- 
peared to hover close over the tops of the trtH?s ; as, on observing 
it steadily for some time, we saw one or^two of tl^e taller trees 
breaking tlirough it, having the appearance of distant islands in 
the ocea^’’ 

3. Apparent near^iess of Objects ,— Tlie deception of distance 
in these plains is even more remarkable than it»is upon water, 
there are so few objects wherewitli to measure space, that the eye 
is^wildered, and quite put to fault. I^rememb^r, upon look- 
ing from the caravanserai at Moscliacoor, from whence points, 
in the viajdty of the next stage (Sou) are to be seen, I ^uld 
havejudg^ a small water reservoir on the road to be but two 
miles distpee ; it was twelve in reality : and a small knob upon 
tlie shoulder of a hiU somewhat* further, (four miles I should 
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have said,) turned out to be twenty. On leaving the caravan- 
serai at Muxood-beggH^ we clearly discerned the walls of Kch 
mairiiah, elevated by refraction ; and though the real distance 
was full twenty-five miles, it did not appear to be five : instances 
even more remarkable, particularly when looking fi^ a*heigfat, 
might be quoted. This deception has a more unpleasant effect 
than can be conceived ; for the weariness of the body and mind, 
harassed^by the dull unvarying scene, is exasperated by prolonged 
dkappoiiitment ; as the same objects, never altering in size or 
propinquity, seem to the jaded traveller to recede rather than 
advance, as he slowly winds along."” — Frtiscr^s Travels. 

4. Mirage in Persia. — “ The wonderful effects of the mirage, 
and the phenomena it produces, have frecpiently been the theinie 
of admiration with travellers ; but it is almost impossible to con- 
ceive the extent to wliicli these prevail upon the wide and levd 
plains of these countries, when the air, in a state of rapid undu- 
lation, causes every objecit near the surface to tremble into forms 
as uncertain and evanescent as tlie eddies that produce them. 
A distant' mountain, in the space of a minute, will assume, first, 
perhaps, the form of a lofty peak ; this, after rising to what ap- 
pears a prodigious elevation, will thicken at the top, and spread 
into that of a large mushroom, with a sleniler stalk ; the top will 
then split into several spii’cs, and then all will join into a solid 
table shape. Tliis is extremely puzzling to a surveyor, who de- 
pends upon the peaks of mountains as objects from which to form 
his triangles ; for he may be thrown many degrees out of the 
true line, by trusting to an observation under such circumstances. 
In other instances, a mucVbank, furrowed by the rain, will ex- 
hibit the appearance of a magnificent city, with columns, domes, , 
minarets, and pyramids, all of which flit as you approach ; till, 
to your utter confusi6n, they dwindle into a heap of earth, per- 
haps not ten feat higli. Numberless have been the mist^es 
made of asses with hoys on them, for elephants^nd giants, or 
well mounted tyx)ps of cavalry ; sheep and goats for camels and 
dromedaries ; and the smallest bushes for fine forest-trees. There 
is sometimes great beauty, and much that is amusing, in the va- 
riety of phenomena produced, but they not unfrequently involve 
the weary traveler in great disappointment."” — Fraser''8 Travels. 
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S. Shower of Fishes in JrgytesMre.-^^* The rax^ oceufreace 
of fluch falls renders them so remarkafala^ as to be remembeMd 
after long intervals of time, and even after every circumstance 
oonneoted with them is forgotten. When any phenomenon is 
not considered in- its relation to any particular cause, few will 
attend to its possible relations to preceding events ; and fewer 
Still will esteem it of such importance as to treasure u^ the ob- 
servations which they might have happened to make, even al- 
diough these might be of great importance, in illustratingathe 
nature and causes of the circumstance observed. 

It is thus, that, though the testimony of many has enabled 
me to ascertain, that a shower of herring-fry fell in Lorn; about 
the year 1796, yet I have not met with any who could inform 
me of the particulars conccniing it. 

Ill the same district, and near the same place, on a small emi- 
nence above Melford House, a shower of herring fell in 1821, 
in every respect so large and good, that the tenants by whom 
they were found were induced to send some of them to their 
landlord, then residing in Edinburgh. In regard to the state 
of the weather, I could learn no more than that it was exceed- 
ingly boisterous ; while the hill on which they were found is 
exposed to the south-west wind, which blows along Loch Mel- 
ford, an arm of the sea in which herrings arc frequently found ; 
and, as far as I know, the only one in this quarter in which the 
fly is commonly and successfully used in fishing them. 

In the month of March 1817, strong gales of wind from the 
north were experienced in Appin. Upon the evening of the 
second day of their continuance, rain fell in abundance; and 
next day being very warm and sultry, some children observed a 
large quantity of herring-fry scattered over a moss a littlle to the 
north-cast of the ferry of Shien. There nfight have been about 
Iplree barrels or more of these, and measuring from 1-^ to 8 
inches in length. Now, the place in which they were found is 
only about 300 yards north of Lochcreran, an ,arm of the sea 

e bg east and west, frou} which sevcrals suj^sed the fry 
faa^e been raised. The wind, however, being from the 
, renders this a seeming impossibility ; and it« may, per- 
haps, be more safely conclude, that they must have been eject- 
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«d fiYim the Linnhe Loch, another arm of the sea, extendiiig' 
south- we&t and north*east, about three miles north of the |^aee 
in which they were found* A range of moorland, about 800 
feet above the level of the sea, intervenes ; but it is eaner to 
suppose the cause which originally elevated* these fry to be so 
powerful as to carry them this height and distance, than that 
they should obtain a course contrary to the general body of the 
air. They exhibited no appearance of being bruised by the falb 
nor was there any thing which could induce them to believe that 
water bad fallen at the same time.^ — Letter Rev. CoKn Smifk 
of Apptn to the Editor* 

6. Shower of Herrings in GaUaway. — “ Macchirmore, or 
the Head of the Macchirs for indeed there is not much white 
ground aboVe it, pertains to Dunbar of Macchirmore. It is 
atuate upon the east side of the river of Crec, one mile distant 
to the south from the town of Monnygaffe ; and here is the first 
ford of the water of Cree, except that betwixt ICirkmabreck and 
Wigton, of which more hereafter. This ford is five miles, or 
thereby, in recta linea^ to the nortliward distant from Wigton. 
In the moors of this parish of Monnygaffe, not many years since, 
at a place called La Spraig, not far distant from the water of 
Munnac:h, but sixtcj|p miles distant from the sea, there fell a 
shower of herring, which were seen by creditable persons, who 
related the story to me. Some of the said herring were, as I 
am informed, taken to the Earl of Galloway’s house, and shown 
to him.'’ — Andrew SyynsorCs Large Descriptwn ef GaRoway^ 
1684. Edinb. 1823,' p. 31. 

7. Shower of Herrings^in Kinross-shire. — Mr Arnot informs 
me, that, about a year ago, a shower of herrings fell near Loch 
Leven ; it came in the direction of the Frith of Forth, and the 
herring are conjectured to have been blown out of the water of 
the Frith, and carried by the wind across Fifeshire, to. the place 
where they were found, in the vicinity of Loch Lgven. 

8. Shower (^Shells iy, Ireland. — I send you another in- 
stance of a shower of shells, which fell at Monastereen, in the 


* Moebandbr its not the Head of the Macchirs,’* but the Great Machar, or 
level arable district. The Head of the Machars would be Ceann«a«Mhachair. — Eoit* 
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county of Kildare, a few days ago. At this time the tides were 
re^e|rkably high, and the sea exhiUted marks of unusual dis- 
turbance. I regret that 1 can send one only of these shells.'* 

% Ctiours of Lt^ining . — The colours of lightning that ac- 
cbpipanies thunder high in the atmosphere, are yellowish white, 
sometimes reddish, seldom pale green ; but in low thunder, the 
lightning is bluish or pale violet. — KcLStner* 

10. Meteoric Stones . — ^Earthy meteoric stones are com- 
pact and grey coloured, and either contain, besides finely disse- 
minated native iron, no other constituent parts, as in those of En- 
(ddieim, Aigle, Lissa, &c. ; or they are composed of diffe- 
rent mineral substances, arranged in granular concretions, as 
is the case with the meteoric stones of Stannern and Juvenas. 
The meteoric stone of J uvenas, according to Mitscherlich, is a 
granular, crumbly, compound of augitc (which also occurs crys- 
tallized in cavities of tlie mass), labradorite (Labrador fel- 
spar), a yellow foliated mineral, and a metallic mineral, re- 
sembling magnetic pyrites. The resemblance of this meteoric 
stone to the greenstone (dolerite) of the Meissner Hill in Ger- 
many, is very striking ; and not less so to some varieties of 
greenstone from Hammersfiord in Iceland. That the white mi- 
neral in the meteoric stone is not comino^elspar, is proved by 
the re-entering angles formed by the cleavages in the twin- 
crystals. 


ClIEMISTHY. 


11. Effects of Mineral Substances on Animals.— Yrom thg 
experiments of Professor Gmclin of Tubingen on the action of 
mineral substances on animals, it results, 1 . That mineral sub- 
stances, very nearly allied to each other, ^ as baryte and stron- 
tiafi, are yet very different in the effects they produce on the 
animal btidy. % That, of the different metals^njected into the 
vascular systen^, three only occasioned coagulation of the blood, 
viz. mtiriates of barytes, uranium, aud*pa11adiatn; which three 
nietals differ very much in thbir chemical constitution. S. That, 
M^ben chromate of potash is introduced, under the sldn, ilt- 
substance, it affects the bronchial sykem, occa- , 
increased secretion of mucus, and also inflammation of 
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the GODjunctiva. 4. That the oxide of osmium occasions qum 
speedy vomiting than any other metal. 5. That sulphate of ihaii. 
ganese injected into the vascular system, occasions a powerful ac« 
tion of the liver, causes inflammation of that organ, and increases 
very much the secretion of the gall, so that the larger ves^s 
become of a yellow colour. 

IS. Salts assume different primitive forms^ acctyrdvng to the 
menstruum in which they aystaUise, — We are informed, that a 
German chemist, Dr Wollner, has found that one and the mme 
salt assumes d^erent fundamental or primitive forms, accord- 
ing to the nature of the liciuor in which the crystals are formed. 
In illustration of this statement, he says, that, when a small 
portion of solution of sulphate of iron is poured into a 'solution 
of alum, and the whole allowed to crystallise, the sulphate 
of iron assumes the octahedral form of the alum, although these 
octahedral crystals contain scarcely a trace of alum. 

13. Compmnd for preserving Snhsta^icesjrmn Humidify,— 
When a mixture of one part of oil and two parts of resin is 
forced, by the application of a high temperature, to penetrate 
porous substances, as building-stones^ plaster, &c., it renders 
them perfectly impermeable to moisture. 

14. Incmvcniences of the j)ressvre apparatus Jiyr Cooking,— 
In the military establishment of Carlsnihe, the alimentary sub- 
stances are cooked in vessels composed of tinned iron, in which 
the temperature can be augmenletl by pressure. M. Geiger has 
detected in all the substances so prepared a small quantity of tin 
and lead, which varies according to the nature of the substance 
cooked, and the time if has remained in the apparatus. He 
thinks that (he continual presence of these metals in the ibod ta- 
ken by the same person?^ although they may exist in but very 
small proportions, must prove hurtful to their health. 

15. Carbondte of Magnesia,— Accoxdimg to Bischof 1S@ 
parts of water dissolve 1 part of carbonate of nfegnesia,, whidi 
isia larger portion than stated by Dr Fyfe, who found that it 
quired 2633 ports of water to dissolve 1 part of carbonati^ Ilf 
magnesia. v r 

Changes that take place in the texture of fsiid 

nibeUmees in the omrse of tim/^— Common burley^ugar when 
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ftwh made is tramparent, and exhibits no particular structure ; 
but if kept for some time it loses its' transparency, andi by a 
dbange^of the arrangement of its particles, its structure gradu- 
ally changes from compact into stellular radiated. This case is 
analogous to changes we have observed in minerals, which, al- 
diough solid, and without any particular structure, in the course 
of time acquire a pardcular structure, such as the fibrouo, radia- 
ted, or foliated. 

17. Constituent parts'tf Magnesian Limestones from the ni- 
mnity of Jedburgh^ as ascertained by Mr WiUmjjjL Copland. 


Carbonate of Lime, 

. 

U 

50 

53 

Carbonate of Magnesia, 

- 

33 

35 

15 

Carbonate of Iron, 

- 

16 

8 

*7 

Alumina, 

- 

6 

7 

5 



100 

100 

100 


18. Analysts of a Posoder which is sold in Paris under the 
name of Colour ^ and used in giving trinket gold the colour of 
fine goU.— Cupidity and ignorance have often issued in com- 
merce, under difierent names, a multitude of more or less noxi- 
ous substances, to which extraordinary properties have been at- 
tributed ; and the credulous public, having no suspicion of the 
dangerous qualities which these sulistances often possess in a 
very high degree, and according to which they exert a specific 
agency, are frequently exposed to the most serious accidents. 
Secret preparations of this kind cannot be too well made known, 
nor can too much publicity be given to their composition, and 
the analysis that may be made of them, the knowledge of the re^ 
suits of which maybe so eminently useful to society. The powder 
which the trinket-manufacturers used to apply for tli^ purpose of 
colouring gold, was composed of marine sdt, nitrate of potash, 
id alum ; but, for some time back, another substance has been 
vended, the composition of which is difierent. This powder is 
of a dirty whitt colour, having a tinge of red, its taste is salt, 
and Hke that of common sea-salt, but* it IcaveiS* a disagreeable 
n^riptettoteiii the mouth;* and it sensibly attracts moisture 
Mplke airi Its analysis has furnished the following resulta 
grammes of it have yielded, ' 
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Of puK White Oxide of Arfenic, SL1S5 
Alum with a bMe of Potash, 4.190 
Marine Salt, ... 13.560 
Oxide of Iron and Argil, - 0.115 

20 gr* 

If tliis powder be really used for colouring gold, as I have 
been assured, the oxide of arsenic, 1 should think, can have no 
effect in that way. — M. J. L. Casaseca. 

Note bjf M. UArceL — I have several times liad occasion to 
examine the saline composition known under the name of coUmtf 
which is employed by the toymen for giving to trinket gold the 
beautiful yellow colour of fine gold. The following is the re* 
suit of my analysis in round numbers : 


Saltpetre, 

40 

Alum, 

25 

Sca-solt, 

35 


100 


I was not aware tliat any change had been made in the com- 
position of this mixture. If tlie pow^der examined by M. Casa- 
seca be now used for colouring gold, it can only have been 
adopted of late, and since fashion lias introduced the taste, and 
rendered necessary the eiiiployinent of variously coloured alloys 
of gold with silver, cojjjDcr, iron, antimony and platina. M. 
Casaseca's observations appear to me to be very important, and 
will, without doubt, induce authorities to adopt measures of ad- 
ministration for obliging the persons who prepare, vend, or em- 
ploy the new composition yi question, to employ all the neces- 
sary precautions against the danger arising from the use of a 
mixture confiaining so much oxide of arsenic .— de 
Chimie et de Physiqttcp Mar, 1826. 

• 

MINERALOGY. 

19> Gt^Lust^, — A. new mineral, under this name, is de- 
scribed, «id its analysis |pven in the^Annales de Chimie and de 
Fhyaque for March 18S6. It is a hydrated bicarbonate of lime 
and soda/ the following bring its constituent parts : carbonq^.* 
of lime 82.85 ; carbonate of soda 34>.76 ; water 32.29=1004)^;; 
aiudysed by J. B. Bousfdngault. ft occurs in crystals (tissemiaa- ^ 
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ted through a bed of clay, which covers the natural carbonate 
^ aoda^p cdled leroo, at Lagunilla, a small Indian village to the 
loyth-east of die town of Merida in Spanish America. 

. . SO. 

-Peschier, in Ann.* de Chem. and de Pbys. March 1826, finds, by 
eaperiments, 1^^, That Titanium is a constant constituent part of 
felspars and serpentines; 2d, That serpentines, likefelsgprs, con* 
tain an alkaline principle. And he adds, that his researches de- 
monstrate that the greater number of primitive mountain rocks 
contain titanium, and that the metal is more generally distributed 
in nature than is commonly supposed. The glassy felspar Pe- 
schicr finds to contain both potash and soda. 

21. Fluids inCavities of Minerals. — Many beautiful specimens 
of amber, containing cavities more or less filled with water and 
air, arc drawn and described in Scndelio's llistoria Succinorum. 
Sokolow, wc are informed, on breaking a rock crystal in 
which a fluid was inclosed, heard an explosive noise, and re* 
marked that the hand- tow el in which the specimen was held 
when breaking it, appeared in several places as if acted on by an 
acid. (Communicated to Leonhard by Von Struve). 

GEOLOGY. 

22. Contested passage in Tadtus. — In Tacitus Ann. Lib. xiii. 
c. 67<, it is smd, Sed civitas J uhonum socia nobis, malo impro- 
viso afflicta est ; nam ignes, terra editi, villas, arva passim corripie^ 
bant,*” &e. This passage some consider as an historical proof of 
volcanic eruptions on the Rhine and iathe Eifel, — an opinion not 
in the least probable. Wc are disposed, with Nees von Esen* 
beck and others^ |o,refer the whole to some muir of heath bum- 

% idg that had laken place near Cologne. ^ , 

23. Hills formed by Springs. — The wells of Moses, near to 
.|f|iez,j|||||d, according to Monge, the remarkable appearance of 
, Jbill# iSSiild by springs. The eight wells of thjs watering place 

the summits of ^mall conical hillocks, having CrfUer- 
shaped holhibs at top, forming banns, in which the water coUepts, 
from which it flows downwards in natural ravin^^^ The 
highest of these hillocks rises 40 feet above th^ surrounding 

country. In it the spring has long ceased to flow. The other 

s 
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seven springs shew how these elevations are gradually formed. 
In other countries, es[)ccially in Iceland, Trinidad, Kamtschatka, 
&c. appearances of the same description, but on a large scale, 
occur. The quantity of matter during the, course of even one 
year, brought from the interior of the earth, and deposited on 
its surface, by tlie agency of s])rings, is truly enormous. What 
must be the quantity during the course of a few centuries ? 

24. On the manner in 7cMch Ammaniacal Salts are formed in 
Volcanoes. — It is well known, that muriate and sulphate of ammo- 
nia are met with iticrusting and intermixed with volcanic rocks, 
thus shewing that, in these situations, they are of volcanic 
origin. Some geologists have been puzzled for an explanation of 
the mode of formation of these salts. The following, founded on 
Mr Faraday ‘‘s experiments, may be considered as sufficiently plau- 
sible. The hot lava, which atialysis sheivs to contain alkaline hy- 
drate and also iron, coming in contact with water, a decomposi- 
tion takes place ; the nascent hydrogen of the water unites with 
the azote of the atmospherical air, and thus ammonia is formed, 
and this alkali meeting w^ith muriatic and sulphuric vapours, com- 
bines, and forms muriate and sulphate of ammonia. 

ZOOLOGY. 

25. Whale hiUcd in the River St Laurence^ 600 miUs from 
the Sea.~^^^ The steam-boat Lady Sherbroke, arrived on Friday 
from Quebec ; the passengers on board reported, that they had 
been followed to within a few miles of this city, by a large sea 
monster. Some supposed it to be the famous sea-serpent, while 
others bt;Jieved it a whaie or grampus ; however, all concurred 
that it was a fish of a very large kind, stating the length to be 
from thirty-five to eighty feet. In the evening of Friday, the 
monster rose alongside of the steam ferry-boat, which plies from 
the Cross (two* miles below the city), to Long Guile, and ap- 
peared to be nearly the length of the boat. On^Saturday morn- 
ing, two enterprising'c^ptains, Brush and Seymour, with a crew 
of eight men, went down in the long boat belonging to the steam- 
boat. About three miles below Montreal, they had die satisiac- 

•tioKf the fish rise and blow. They immediately pulled for 

his tract, and soon came alongside, when the harpooner fixed 

the dart into him. — ^Now a scene took place, which surprised 

* » • 
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thcMMk who had collected on shore. The current running with 
great rapidity, it is not common to seen boat propelled up stream 
with any /swiftness ; but the whale, for so we must now call him,, 
darted with the boat in tow, up the current, at the rate of ten or 
twelve miles an hour. The whale, perhaps not wishing to ap- 
proach too near the city, soon tacked about, and stood down for 
Long Point, and remained towing the boat, until near 12 o'^clock, 
going where be pleased, and drawing the boat much faster than 
those in her were accustomed to travel even by steam. Finally, 
the harpoon gave way, and the whale for the present made his 
escape. The party, however, are determined to make a second 
trial to-morrow, wdien they will be heitcr supplied with proper 
instruments. Hundreds were assembled on the shore to witness 
the attack and chase, and certainly it was a novel one to see a 
whale 600 miles up from the sea-board. Much credit is clue to 
Captains Brush and Seymour for the promptness and energy em- 
ployed on this occasion. Captain Bunker, of your city, who 
commands the Malsham steam-boat, will be up to-morrow, and 
by him we may bear something farther. — Montreal is about 120 
miles above the termination of the tides, and about 300 miles 
from salt water .- Whale caught On Sunday last a great num- 
ber of boats were very early on the alert below Grants island, 
watching the motions of the whale. He was repeatedly seen very 
near the boats, but not sufficiently to allow them an opportuni- 
ty of striking him. At about 9 or 10 o’clock, the steam-boat 
Laprairie, with several persons on board, c^e down the cur- 
. rent, and it is thought, by those who were present, frightened 
him, and cxx:asioned his running up the river, passing several 
bcMits, until, from some cause, he was induced to slacken his pro- 
gress, and to drop backward down the river, until he struck 
the boat navigated by Captain Brush, Mr Ycmng, and some 
other persons. Mr Young then seized the opportunity and 
thrust ^^[tarpoofii with main force into his body, Erectly behind 
the first 6n. Never was a thrust more efiectual.' Mr Young, 

. as it were, stood over him when the wound was made. He im-^ 
nffl ilMtl d y Teiered about, and went down the stream with great 
Shordy after he turned and fmtceeded up the 'chr^t ' 
St Marie, and-takh^ the southern channel through whidi the 
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Lapraifie steam-boats are navigated, he dashed about in t;)ia 
bmkers opposite the town for nearly two hours. The move^ 
ments of the boat could be plainly seen from the harbour ; and 
we seldom ever beheld a concourse of people equal to that 
which crowded the embankments. The whale then proceeded, 
further up the river, and would in all probability have visited 
Laprairie had not the shallowness of the water prevented. Dun 
ring all this time the persons in the boat were enabled to wound 
him with lances continually. At last, exhausted aiid unable to 
resist the stream, he again took the Erection towards the foot 
of the current, and continued his course to Bocherville Islands, 
where he was killed and sunk in three fathoms water. Yester- 
day morning the New Swiftsurc towed the carcase to this place ; 
and we understand that he will l>c exhibited this day in a build- 
ing constructed for the purpose. We are pleased that Captain 
Brush and Mr Y oung were the successful competitors in this 
sport ; as their former exertions and perseverance seemed to en- 
title them to be the favourites of Fortune. The dimenmons of 
this creature are 42 feet 8 inches in length, 6 feet across the 
back, and 7 feet through from the back to the belly. He is of 
the species called by the whalers Finners. — Extract%^ a loiter 
from Montreal, dated September 13. 1823. 

26. On the Siliceous Spicula of two Zoophytesjrom Shetland.—^ 

On examining the siliceous axis of two zoophytes lately present- 
ed to me by Dr Fleming, and discovered by him on the coast of 
Shetland, 1 have fqynd that their spicula agree exactly in form 
and arrangement with those represented by Donati, as occurring 
in the Ahymium primum Dioscoridis, and Tethya spharica, of 
that author. « The spicula of both are siliceous, as stated by Pal- 
las, who compares them to asbestus and to pumice ; the same was 
observed by Montagp, who generally terms such spicula asbes- 
tine. In the one* of these species, named by Dr Fleming CyAh> 
nium MtiUerij we observe the interior composed of two forms of 
. >picula ; one slender, loi^, and fusiform ; the other thick, and 
branched at one end, into three short curved rays ; and the outer 
covering of the zoophyte is composed of regular minute siliceous^ 
Hhotihr, pnedsely as figured and described by Donati, in the Aky. 
pr, Dios., (Donati. mar. Adriat, PI. IX). In the other speries,. 
named by Montagu Spm\gi4\pUosa, and by Dr Fleming Tethya, 

X 2 
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pUgaa^ the axis consists solely of radiating fascicuK of slender 
fusiform spicula, as very accurately represented by Donati (PI. 
X.), in the 7 ethya spharica. Pallas mentions the former of 
these zoo|^ytes as very common and lai^ on the shores of the 
Cape of. Good Hope; Donati found it common in the Adriatic; 
the latter zoophyte is likewise mentioned by Pallas as not uncoin- 
nsbn at the Cape, and Donati found it adhering to various ma- 
rine animals in the Mediterranean. Should these two zoophytes 
from Shetland be found to agree in their recent state, with those 
described by Donati, to wUch they have the closest resemblance 
in the structure of their dried axis, they vdll afford new and strik- 
ing proofs of the favoured situation of these remote islands, be- 
yond the 68th degree of north latitude, for the growth of zoo- 
phytes, most of the largest British species of which are already 
known to abound on their indented and rocky shores, (see Wem. 
Mem. vol. i. p. 560, et seq.) ; and the occurrence of these two 
kihabitants of the Cape of Good Hope and of the Mediternu 
nean, would lead us to suppose, that the temperature of the Shet- 
land seas is much influenced by the heated waters of the great gulf 
stream from the Equator. Had Donates example been followed 
by succcefttig naturalists, in describing and delineating the forms 
and arrangement of the ultimate spicula, particularly in zoo. 
phytes, like our present species, which have never exhibited any 
trace of polypi, much of the present uncertainty would have 
been removed from the natural history of the species, and much 
more light would now have been thrown oj^-the nature of these 
mysterious beings.’’~Cowimwwwrflrion Jrom Dr Grant 
97. Histoire Naturelle des Mamm^eres, — Of this^work, con- 
ducted by GetjftVoy St Hilaire and Frederic Cuvier, we have 
lately been favoured by a perusal of the first number^ of a 4to 
edition. The folio edition is nearly completed ; andTwhen so, 
will contain 860 coloured plates, many of which" represent objects 
not before figilkred. The great size of this edition, and its ex- 
pence, amounting to about L. 35 at PaBis,.not suitii^ private in- 
dividuals, it has been thought proper to commence a 4to edition 
fl lt>redu(^ price ; this, when complete, is calculated to cost 
' more than 90 guineas. We have just been fa^^iuedrtly 

a perusal of the first number 6i cahier^ Betwixt jt and the folib 
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edition we believe there is no material difference. The pla^ 
are coloured witli tlie same care, and nothing is suppressed in the 
text One slight difference there is, and we believe it must, by 
all, be considered an improvement ; the generic characters con- 
‘ stitute each a separate article, placed at the head of the descrip- 
tions of the species, in place of, as in the folio edition, bemg em- 
bodied m one of the latter. All the figures (well executed in li- 
thography) arc exact, both in the proportions and colours. The 
first number contains the two genera Orang, ( Pithecus Cuv.), 
and Gibbon (Hyhbatea llliger). The species described and 
figured are the orang-outang female (Pithccus satyrus). The 
Siomang ( Hylobates syndactylus the Wouwou, male and fe- 
male ( H, agUis and the Ounko, male and female ( H, Lav.) 

28. Cotos^ Horses and Sheep^ fed on Fish in Persia , — The 
cows have humps, and resemble those of India ; milk, butter 
and ghee, are very abundant, and g(x>d of their kind. This is the 
more remarkable, as the cattle have but little pasture in the 
neighbourhood of the town ; and it is cirLain, that one chitf ar- 
ticle of their food is dried Jish^ a little salted ; the cattle become 
very fond of this, which, with pounded date stones, is all they 
get to eat for a considerable portion of the year. iTie natives 
assert, that, so far from the milk being spoiled when the cattle 
feed on these things, they drink much more water, whidi in- 
creases both the quantity and quality of the produce. Horses 
and sheep, as well as cows, are fed on tliis diet, and thrive equal- 
ly well upon it — Frm€r''s Traveh, 

29- Swiftness of Animab.^ Trotting match at Anwell, Berks. 
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Sixteen Miles 63 ^ 
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Sixteen Miles 
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Trie horse broke into a gallop in the 2d mile, otherwise tixe 
^6ro%syquld have been done within the hour. Thein^e' 
was^faeat in the 14th mile. The m .tch took place over 3 piU^s 
of ground,' each csirrying feather weight. 
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,80. FoU race an Claplum Common. — The runner, a York- 
sliirc nian ; the distance 10 miles ; a mile was measured off ; there 
were nine turns, for which 27 seconds were allowed ; and added 
to an hour. 

' Min. See. Miu. Sec. 

let Two Miles nin in 11 33 4th Two Miles run in 11 37 
9d Ditto, 11 32 5th Ditto, 11 40 

3d Ditto. 11 36 •— 

Total 57 58 
Winning by 8 89 

60 27 

3.1. Iiisccts , — 111 tJie same niaiiiier that tlie ccK*liinca1 insect is 
cultivated in America and elsewhere, the English have set ago- 
ing a cultivation of the gall insect, which produces the lac resin 
in India. There is another gall insect in China, the Pi-l(u 
which also procures a fine wax, of which candles are made. — 
Journal de Pharmacie^ Mar. 18^6. 

32. Mildexv in Barley . — This affection, which is attributed by 
M. Decandolle to a fungus, and is considered by many otlierN 
as a malady resulting from humidity, is regarded by Mr Mar- 
tin Field as the consequence of the puncture of an insect of the 
genus when the seed is yet in a pulpy state. This in- 

sect does not deposit eggs in the pulp, nor are larvm in fact 
found there. It is the irritating fluid p>ured into the puncture 
that causes the appearance of this blackish excrescence, and 
communicates noxious qualities to it. — Ibid. 

S3. Taming Mr Neale, -ii' /.> said, has succeed- 

ed in America in taming rattlc-suake^ by means of music, so as 
to prevent them from doing any harm. This aut&or asserts, 
that they really possess the power of enchanting afiLiimals, or of 
rendering them motionless through terror : for he says he has 
seen on example even in his garden. The efil,uvia of these rep- 
tiles has nothing nauseous in it. 

84. Geckoeiused Jar catching Flies . — In Java, the inhabitants 
rid themselves of flies in their apartmdhts by means of geckoes^ 
a species lizard, named from their cry toke and gogdk^ which 
ccontinually pursue these insects for the purpose of fSpe^^rgLupon 
them. 

35. Heart of the Frog used'Jbr Poison. — The Javanese, it is 
*said, also employ the heart of the frog named KadoJe-kesscy for 
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preparing a poison. The blood of other reptiles is also consi- 
dered as venomous, and is used for poisoning daggers or krisse^. 
It is known that the blood of a frog is employed by the Ameri- 
cans for producing variegated feathers in parrots : some of the 
feathers are plucked out, and the place where they grew im- 
bued with the blood of the reptile, after which there are produ- 
ced very beautiful feathers of various colours.— dr 
Pharinade^ Mar.. 1826. 

36. JIfara&ofea.— The beautiful feathers so much in request for 
ornaments, under the name of Marabous^ belong to the tailof cer- 
tain storks, the Ciconia Marabou. These birds ore tamed and 
kept in large flocks in Bengal, and the islands of the great Indian 
Archipelago, and aflbrd so extensive an article of commerce^ 
that many of the natives subsist by it. The .{flumes of Ciconia 
Argala in Africa, and those of some other species, are inferior 
in beauty, and less esteemed. 

37. Irish EBc.^ Many facts prove that the quadruped popu- 
lation of Great Britain, Ireland, and even of some of the neigh- 
bouring large islands, was, geologically conridered, at a compa- 
ratively recent period, very diflerent from what it is at present. 
But these changes do not appear to have been confined to quadru- 
peds alone ; for particular species of birds, formerly inhabitants of 
this country, have disappeared, and their fossil remains, wc doubt 
not, will be found in our newer clays, marls, and calcareous 
tufias and sinters. These alterations in our native quadru- 
peds and birds, must, we maintain, have been accompanied by 
similar change*' ix^the lower classes of animals, and the time is 
not distant when we ^all have enumerated, as occurring in the 
newer diluvial deposites, fossil amphibia, fossil fishes, and nu- 
merous fossil avertebral species, formerly inhabitants of the land 
and waters of our European empire. It is indeed probable, 
that not a century passes which is not marked in this country 
by the loss of some species, not only of animals, but also of 
plants, and the acquisition of others. An* extended view of 
this subject ^affords & series of historico-gcological facts, that lead 
to many beautiful views in regard to the history of those changes 
that have taken place, and arc still going on, among the .ani- 
mals and vegetables, and also in the climate, of the earth. The 
most striking of our recently lost quadrupeds is unquestionably 
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the Iruh EUc, the fossil remains of which are found in alluvial 
depQsites of comparatively modern date. Many years ago, 
skuUa and single bones of this gigantic and elegant species were 
collected, and described by naturalists, but it is not more than 
four or five years since nearly jierfect fossil skeletons were met 
with. Of these, two only have been preserved, the one* depo- 
sited in the Royal Museum of the University of Edinburgh, 
the other in the collection of the College of Surgeons in Dublin. 
As the spedmemin the Edinburgh Museum was for a time the 
only one in any collection, we had a drawing and engraving 
made from it, and of which a copy is given in the present num- 
ber of the Journal (Plate II.) It is 6 feet high, 9 feet long, and 
in height, to the top of the nght horn, 9 feet 74 inches. Re- 
mains of this deer have been met with not only in England, 
Ireland, and the Isle of Man, but also in France, Germany, 
and Italy ; and in all these countries in similar gcognostic si- 
tuations,— thus shewing that the species, in all probability, 
lived about the same time in Britain, Ireland, and the Conti- 
nent of Europe. 


BOTANY. 

38. Pluvial I'rees. — In die old accounts of travellers in Ame- 

rica, related also by ThtWet in his Cosmography, mention is 
mode of a tree which attracted the vapours of the atmosphere, 
and resolved them into rain among the parched deserts. Tliese 
accounts were regarded as fabulous. In Brazil there has been 
found of late a tree, the young branches of exude drops 
of water, which fall almost like rain. This tree, to which Lean- 
der has given the name of Cvbca pluviosay is referred* by M. 
Decandolle to the genus Cceadlpmta^ belonging to the family of 
Leguminosm, in his Prodromus^ vol. ii. p. 48^ Other vegetar- 
bles also, such as Calamus roiang^ and the climbing lianas, the 
vine, and other sormentaceous plants, afford drops of water in 
abundance, at thei period of the sap, especially when they arc 
“ cut. “ * 

39. Tree. — The genUs Ccesalpinia, which furnishes 
the dyevroods of Femambucca and Sappan, also presents 

des, the leaves of which are nearly as sensible to contact, as the 
sensitive plants of Malabar ; it is the Ccesafpinia mimosaides of 
Lanjarck. 
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40. Pmoning Vegetables are susceptible of losing 

their contractile faculty, from the action of the distilled water 
of rose-laurel, as Carradori observed : Thus, the distilled water, 
or still more the volatile oil of rose-laurel, destroys' the whole 
power of contraction possessed by the capsules of Momordtca 
Elaternm^ and Babtaminn liortensts. M. Marcet of Geneva, 
on applying an aqueibus solution of opium to sensitive plants 
and othci%, observed that it also destroyed the action of vegeta- 
ble life. Whence Carradori concludes, that plants have con- 
tracule muscular fibres, and M. Marcct imagines, that vegeta- 
bles possess something analogous to a nervous system, since the 
first of these poisons operates upon the contractility, and the se- 
cond upon the sensibility, in animals as in vegetables. 

41. Leguminosa. — By this lime, perhaps, the second volume of 
the Prbdromwf Systematis tmiversaUs Rcgni vegetalnlu is in 
the hands of most botanists in Europe ; but few, we believe, 
will find it an easy task to study it. The arrangement, although 
founded on the principles dcvelo})ed by Brown our countryman, 
and Brown in Germany, becomes extremely embarrassing to the 
student who has not carefully perused these, and other memoirs 
on this difficult order. To obviate these difficulties, and to ex- 
plain the various reasons which induced him to change so many 
of the hitherto almost universally received genera, Prof, De Can- 
dolle is engaged at present in publishing a separate work * on the 
subject ; we allude to the Memmres sur la Jamilk des Legwm^ 
neusejs. These memoirs were originally read before the Society 
of Natural History of Geneva, and were intended to be inserted 
in the Memqires du Mus.^fTHist. Naturclle, Their great ex- 
tent, and the number of plates (when complete, there will be 
seventy plates and fourteen memoirs, forming a volume of about 
500 pages quarto), pievented such being carried into effect, — 
fortunately for tlie botanists who do not find it convenient to 
take that voluminous and expensive work. We ]^ve only yet 
had a perusal ofothe six first memoirs. The first is on the ge- 
neral characters of the Leguminosa?,, taken from their organs of 


f 


^ PuiiiiiftHed by Belin, Hue des Mathurins, S. I. No. 14. Paris. 
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vegetation* and fructification. ..On both of these, Decandolle has 
presented us with an account of all that has been discovered by 
others, or by himself. The following is a concise view of what 
be has said on the first point ; and, it must be recollected, that, 
without the aid of his plates, it is impossible to enter into any 
details. The roots arc nearly all fibrous and branched, but, in 
some annuals, simple ; sometimes they are tuberous, and sub- 
ject to three different modifications. The stems are eilecedingly 
varied^ from a tender annual to a tree of sixty feet high ; but 
the branches are usually either longitudinally striated or angled. 
The leaves seem to present very striking differences. The first 
leaves, or lobes of the cotyledons, are either opposite or alter- 
nate ; but, in maturity, the leaves of neai'ly all the species of 
the family arc alternate. As to their composition, they are cither, 
(1.) aimply pinnated, without an odd one ; (S.) simply pinnated, 
with an odd one ; (3.) palmated ; (4.) twice or thrice pinnated, 
which have very rarely an odd leaflet. That the number of times 
the pinnation takes place is irregular, Decandolle happily illus- 
trates in Plate I. by the genus Gleditsia. M. Decandolle denies 
that the Leguminosm have simple leaves, but he enumerates six 
different ways by which a leaf really compound may be taken at 
first sight for a simple leaf. It has been long known, that what 
many take for a simple leaf in this family, is only a dilated petiole, 
or what Decandolle calls a phylhdium. The hairs and glands 
on the Leguminossc present few variations; but the spines vei-y 
lYiany. — ^On what regards the fructification, we must refer to the 
book itself. Of the disposition of the flpwe**s, the soldering of 
the sepals and petals, their regularity or irregularity, the com- 
binations or number of the stamina, we can ^ve flo short ac- 
count; nor shall we enter upon the proofs brought* forward that 
the lAguminosm, when they have only^ one carpel], have so 
only oy abortion of some others. The second memoir is on the 
germination of this family. This memoir is full of interest, and 
teiii^ to shev^ that the germination ought to be closely attended 
to in the classification of these plants ; 'and we are even furnished 
i 

* This term, as &r os we know, has no other mure precise 
it refers to all the parts of a plant, except those concerned with the flowers 
and fruit 
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hy the author with an arrangement which might be derived solely 
from the germination ; in some cases it is artificial, but for*the 
most part natural. The comparison of the Leguminoss with the 
families with which they are allied, occupies the third Inemoir. 
Their relation with the Terebinthace® and* Rosace® are fully 
pointed out ; but although we have no wish to unite them with 
either ^f these two families, it scarcely appears to us that any de- 
finite characters arc yet pointed out, which can be at all of service 
to the student of the artificial method. We believe, however, 
that this will be again taken up in a future memoir. The fourth 
memoir is on the mutual relations of the Leguminos®, and their 
subdivisions. The fifth memoir contains a review of the tribe 
called Sophore®, while the sixth is devoted to that of the Lo- 
te®. These two last, to many, are the most interesting that 
have yet appeared : each genus is passed under review : the 
characters of the new or little known genera are developed ; and 
if the old ones arc divided, or the species changed to others, the 
reasons arc entered upon. We understand that, in the subse- 
quent memoirs, other tribes will he treated in a similar manner. 

ARTS. 

4S. Ofi the liabilily of English Silks and Cottons to heconic 
faded ; and on the svperiorlty of the Silks of France^ and the 
Cottons of India in that respect. — The cause why English silks 
or satins do not retain their colour or whiteness, so long as those 
of French manufacture, cannot reasonably be attributed to the 
change of climate, as, in that case, it should equally affect both. 
Silks or eatins of Freiich manufacture will be found as fit for 
use, after ^ period of twelve or fifteen months, as when first im- 
ported ; while those manufactured in England, will have so 
completely changeSl, as to be rendered useless for any article of 
dress. The iX'hite will have assumed an unsightly yellow tinge, 
and the coloured will lx? found to have faded considerably. It 
is probable, tfiat the i^ult originates, in a great measure, from 
the method used in extracting ttic varnish or gum from the raw 
silk : and, perhaps, also from scxne slight inattention in the pro- 
ce^ bleaching it afterwards. It can scarcely be thought 
that so delicate an article as sijk, must not suffer, more or less, 
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from exposure to the action of sulphurous add gas, or immersion 
in add, according to the degree of strength or purity of the sub* 
stance' used, as well as from the length of time the artide is sub* 
mitted to the action of the gas or add. The silks manufactu- 
red at Madras, are' all of an’ imperfect white, but last roudr 
Itmger than English or French. The coloured silks are scarce* 
ly inferior, and stand as well as the best of European nmnufao* 
lure. The scarlet, purple, orange, and other rilk shawls, from 
Bangalore, are really beautiful, and the colours permanently jSx* 
ed. It Is dso worthy of remark, that the EnglisI) long-.cloths, 
mbdins, jaconnets, &c. never retain their original whiteness for 
any length of time, but assume a yellow tinge, which they do 
not recover by any process of washing. Some peces, ailer a 
few washings, are full of small holes; and it is an inoontestible 
fact, that one piece of good northward 36 Penijum, will wear 
out three pieces of the best English long-cloth. No chemical 
process is used for ^ving their cloth an artificial whiteness : 
they are delivered from the loom dirty and brown, and when re* 
turiied ftom the washerman are as white as snow. The ad- 
vantages which the English cloths possess, are, tlut they are 
much cheaper, and have the threads of a more even texture, and 
more regular. If some more attention were pud to the mode 
of bleaching, there is no doubt, then, that they would be of 
much greater coasideratien, and in more request than tl)^ are 
■ at present. The mode in which the bales of cotton for exporta- 
tion are usually packed, may also in some measure account for 
the evils above mentioned. It is the general custom to com- 
press u considerable quantity of cotton into a verysiqall com- 
pass. This is Elected by means of strong, massive iron frames, 
and powerful screws of the same metal, so that the cotton is 
found to be almost a solid, mass. Although ' much space may 
be thus saved on ship-board, it is probable the cotton must be 
id some way injured. If this be really the cose, die natives have 
deridedly a very Wterial and obvious advantage \>i the manu- 
facture' of idkf3ti%,’—Abn3g^Jr(^ a ilc- 
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48. Fisheries qfNet^ndlavd and Labrador.— The Ameru 
cans send about 2000 fishing vessels to Labrador alone., Allow 
that each vessel takes away 1000 quintals of fish, = 2,000,000 
quintals = 100,000 tons; each vessel carries from 12 to 16 
men, = 25,000 to 80,000 men ; the number of seamen required 
afterwards to carry this fish to t*ie various markets in the two 
hemispheres is very considerable. They carry on the fishery 
extensively at other parts here. — The French employ mai^ 
thousand men in this fishery ai Newfoundland ; and a propor* 
tion of seamen to carry part of their fish to markets. — The 
British : The resident fishermen of Newfoundland are not equal 
in number to tl e American fishermen who come to the neigh* 
bourhood to fish. About 4000 British seamen are employed to 
carry the 60,000 tons of fish to market. — W, E. CormaeJe^ Esq. 


List of Paients sealed in England from Aith February to%A 
May 1826. 

18 S 6 , 

Feb. 4. To R. Rioo, Bowstead Hall, Cumberland, for a new Condenaii^ 
Apparatus, to be used with the apparatus now employed for ma^ 
king Vinegar.” ^ 

7- To J. C. Gamble, Dublin, chemist, Ibr an Apparatus fbr the Con- 
centration and Crystallisation of Aluminous and other Saline and 
Ciystallisable Solutions, part of which apparatus may be a ppl ied 
to the general purposes of evaporation, distillation, inspiseation, 
and desiccation, and especially to the generation of Steam.” 

To W. Mayuew^ Union Street, Southwark, and W. Wmite, 
"^Cheapside, hat-manufacturers, for an Improvement in the nuu 
Upfacture of Hats.” 

To H. Evans, harbour-master of. the port of Holyhead, North 
Wales, for ^ a method of rendering Ships and other Vessels, whe- 
ther sailing or propelled by steam, more safe in cases of danger 
by leakage, bil^ng, or ktUng in water, than as at present con- 
structed” ♦ „ 

Tb B. Cook, Biim^ngham, brass-founder, Ibr Improvements in 
making Flies of various descriptions.” 

II. To W. Wahrek, Crown Street, Finsbury Square, for “ Improve- 
^ments in the process of extracting from the Peruvian Ba^ me- 
dicinal substances or properties, known by the name of Quinine 
and Cinchonine, and preparing the various salts to which these 

substances may serve as a basis.” ^ 

s 1 
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To J. I<. HiOGiKs, Oxford Street, for Improveinents in the con. 
* stnictlon of tiie Masts, Yards, Sails, Rigging of Ships, smaller 

Yessels, and in the Tackle used for working or navigating the 

I same.** 

18 . To B. Nswmarch, Cheltenham, and C. Bonxer, Gloucester, hra. 
aier, for ^ a mechanical invention to be applied for the purpose 
of Suspending and Securing Windows, Gates, Doors, Shutters, 
Blinds, and other apparatus.** 

To J. Walter, Luton, Bedfordshire, straw-hat manufocturer, for 
Improvements in the manufacture of Straw-plait, for making 
Bonnets, Hats, and otlier articles.** 

To C. Whit LAW, Bayswater Terrace, Paddington, medical bota- 
nist, for Improvements in administering Medicines 1>y the 
agency of Steam or Vapour.’* 

To A. Buffum, Bridge Street, hat-manufocturer, for « Improve- 
ments in the process of making or manufacturing and dyeing 
Hats.” 

2r». To J. Fraser, Houndsditch, engineer, for “ an improved method 
of constructing Capstans and Windlasses.” 

To B. Newmarch, Cheltenham, for “ certain inventions to pre- 
serve Vessels and otlier bodies from the dangerous effects of ex- 
ternal or internal violence on land or water, and other improve- 
ments connected with the same. 

To B. New MARCH, Cheltenham, for ‘‘ a Preparation to be used 
cither in solution or oUierwise, for preventing decay in timber or 
other substances, arising from dry-rot or other causes.” 

Mar. 4. To J. Fraser, Houndsditch, engineer, for “ a new and improve<l 
method of distilling luid rectifying spirits and strong waters.” 

To R, Midoley, Horsfortli, near Leeds, for “ a Method, Ma- 
chine, or Apparatus, for conveying iiersons and goods over or 
across rivers or other waters, and over valleys or other places.” 

To G. Andertoh, Chickheaton, Yorkshire, worsted-spinner, for 
“ Improvements in the combing or dressing of Wool and waste 
SUk.” ^ 

( 

14. To J. Neville, New Walk, Shad Thames, engineer, for “ a new 
and improved Boiler or Apparatus for geneTatihg*'Steam, with 
less expenditure of fiiel.” ^ 

To N. H. Maxiclkr, Great Guildford Street, Southwark, chemist. 

for a new Preparation of Fatty Substances, Aid the application 
J. thereof to the purposes of afforcUng Light.” 

April 18. ^ J. Bi^lixgham, Norfolk Street, Strand, civil engineer, for an 
improvement or improvements in t>.e Construction of Cooking 
A^ratus.” 

To «L Rowbotham, Great Surrey Street, Blackfriars Road, hat- 
" manu&cturer, and R. I^loyd, Strand, for ” a certain^metheytM^ 

preparing, uniting, combining, and putting together, ceitain ma- 
terials, substances, or tblnfjii, for the purpose of being made into 
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hats, caps, bonnets, cloaks, coats, trowscrs, and for wearing ap> 
parel in general, and various other purposes.*’ • 

22. To W. Wood, Summer-Hill Grove, Northumberland, for “an 
apparatus for destroying the inflammable air in mines.” , 

25. To J. P- Gillespie, Grosvenor Street, Newington, for “ a new 
Spring or combination of Springs, for the pur|K>8e of forming an 
elastic resisting medium.” 

To S. Baowx, Kagle Lodge, Old Brompton, for “ improvements 
' on an engine for effecting a vacuum, and .thus producing powers 
by which water may be rmsed, and machinery put in motion.’* 

To F. IIalliday, Ham, Surrey, for “■ an apparatus for preventing 
the inconvenience arising from Smoke in Chimneys.” 

27. To J. Williams, Commercial Hoad, ironmonger and ships* fire- 
hearth manufacturer, for “ imjirovements on ships* hearths, and 
ajiparatus for cooking by steam.” 

To W. Choice, Strahan Terrace, auctioneer, and K. Gibson, 
White Conduit Terrace, builder, Islington, for “ improvements 
in muchineiy for making bricks,” 

29. To C. Kennedy, Virginia Terrace, Great Dover Hoad, Surrey, 
surgeon and a])othecary, for “ improvements in the apparatus 
used for cupping.” 

May 2. To J. Gould 1 kg, Comhill, liondon, engineer, for “ improvements 
in the machines used for carding, stubbing, silvering, roving, or 
spinning cotton, waste silk, short sta[ded hemp and Hax, or any 
other fibrous iiiatcriais, ur mixture thereof” 
fi. To A. Bufeubk, tlavin Street, hat-manufacturer, and J. Mac- 
CARDY, Cecil Street, Strand, for “ improvements in steam-en- 
gines,” 

To Sir R. Seppikos, Somerset House, for “ improvements in the 
construction of Fids, or apparatus for striking topmasts and to]i- 
gallantmasts in sliijis.” 

To W. Fenkeb, Busliell Bents, Wapjiing, carjieiiter, for “ an im- 
provement in ^machinery for curing smoky, and cleansing foul 
chimneys.” % 

To Allard de la Court, Great Winchester Street, for a 
nem instrument, and iinpnovements in certain well-known instru- 
ments, applicable to the oigan of sight.” 

To J. Schalle'r, llegent Street, ladies* shoemaker, for “ improve- 
ments in the construction or manufacture of clogs, pattens, or 
substitutes for the same.” 

8. To E. Heard, St Leonard, Shoreditch, chemistf for “ a cci-tain 
new colhpOBition to be used for the purpose of washing in sea and 
other water.** 



( 308 ) 


baft of PatmU granted in Scottandjhm 2IHh March to fi6th 
' May 1836 . 


lese,' 

Mlir. 20 . To W1L11A3I Thom soy and James Tuobison, of Fountainbridj^e 
Street, £dinbui|;h, cabinet-makers and Joiners, for an invention 
of a Series of Machines, and certain Implements and Tools ca- 
pable of performing cabinet-makers* work, joiners* work, and car- 
pentry work, and which machines and instruments or tools may 
be applied with advantage to various similar purposes.** 

21. To WiLLiABi Krskike CocnnAKE of Regent Street, in the county 
of Middlesex, for ^ an Improvement in certain Cooking Appa- 
ratus.*’ 

May 6. To Samuel Riiown of Eagle Lodge, Old Brompton, in the county 
of Middlesex, gentleman, for certain Improvements on his for- 
mer patent for an Engine or Instrument for effecting a vacuum, 
and thus producing powers by which waters may be raised and 
machinery put in motion.** 

To Hekat Richardson Fanshawe, of Addle Street, in the city 
of London, silk-embosser, for an Improved i^paratua for spin- 
ning, doubling, and twisting or throwing silk.** 

To John Mart ineau junior, of the City Road, in the county of 
Middlesex, engineer, and IIenay William Smith, of Laurence, 
Pountney -Place, in the city of London, Esq. for on invention of 
certain Improvements in the manufacture of SteeL*’ , 

9 . To William Parr, of Union Place, City Road, in the county of 
Middlesex, gentleman, for an Improvement or Improvements 
in the mode of propelling vessels through the water.** 

To Joseph Alexander Taylor, of Great St Helens, in the city 
of London, gentleman, for a new PoUsbing Apparatus for 
household purposes.** 

20. To Francis Molineux, of Stoke Saint Mary, in the county of 
Somerset, gentleman, for an Improvement in Machinery for^ 
spinning and twisting silk and wool, and for rov.^Tig, spinning, 
and twisting flax, hemp, cotton, and other fibrous substances.** 

To Alexander Lamb, of Princifs Street Bank,^in the city of 
London, and William SuTTiLL,of OH Brompton, in the coun- 
ty jof Middlesex, flax-spinner, for Improvements in machinery 
*• ^ for preparing, drawing, roving, and spinn&g flax, hemp, and 
wast^sUk.** 

26. To. Thomas Shaw Brakdbsth of Liverpool in the county of 
Lancaster, Esq. barrister at law, fi2: an improved mode of con- 
jptructlng Wheel Carriages to be used on Rail-roads, or for other 
Shnlitr purposes.*’ 

r,ir' To Joseph Eve, of Augustus Georgia, in the UnfISd Sta[te8 of * 
America, now residing in Jewin Street, in the city of London, 
engineer, for “ an improved Steam-Engine.** 


. P. Neill, Printer. 
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Biograpkiedl Memoir the late CantertAW Smith, M. D, 

NaturaJlui to the Congo Expedition. By Banm LBonuD 

Vow Bvcii. 

Obkistian Smith, son of a wealthy propriehM' in the ndgh- 
bouriiood of Dram in Norway, was bom on the 17th October 
178& Under the pradent management of his father, lus talents 
were eurly unfolded ; and in his fourteenth year, he was sent to 
the schod at Kongsbei^, which enjoyed a welLflIeriled rq^ 
tation. Here he made such progress in his knowledge the 
andent langu ages, that, in a short time, he wrote Latin with 
almost as much focilUy as his mother-tongue. As early as ISOl, 
hisiitther fsnt him to Cdpmhagen, wh«e the cdebrat^ Ydbl,- 
soon foidta^.wliat nprafident might be made of him, batiaihe' 
his counselor and finend, and determined him to devote himaelf 
exchisavdy to the stifdy of Botany. The knowledge of llosses 
and Linheiia,, ya b a n da nt mhis native, oopotry, had eip eda % 
attracted- Us ateisitaani to wUeh he was the foUy detm*-' 
mined, by the j Bte crm y of aotte piants, till foot mdinoWB, m 
the neiid^bimiilnsd.of Us native eity, vdntii were g^ven te tbe-' 
world in.«be SUm Bamoa. Not aH tte advantage he an^flynd 
for aeytiriny pne ti c al knowledge as a phytitie^'m dm tna^" 
ni^ement, ftoaathe year 1804, jif the 'Fndhwkk^s HonpitU in 

JirLr-~OCTOBER 1806 . . 


o 
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CopeidiageBf coiikl prevrat iika from.aijcompaiiying his frieads 
on}; Wcnnukioid <a) tbw - botsm^l jounB^ into 
NoTifillQr,., They explored 8ame<tf the most. inpenrioilM. valleys 
^M^'eountiy, Aod made « nyimber of iiew.,duooveries and 
in .1807, the breaking out of the war hetweea Denmark, 
and. Sweden, obliged the friends, to retarn to Cc^ieo- 
hagen. Smith . proceeded agmn into the mountains of Tejlenark, 
and hip«^ht from -thenoe so many luiknown mosses and^^chens, 
that^f^rmn. that time, he became known to all the. bfl^ists of 
thf pprlh^li^d Ws, mutation ampng thmihy, Stilly 

.„Wnnt of .scientific resources brought him badktQ iC^nbo. 
geit^ luting, dm misfortunes of his native countiy. . hlo sooner, 
l^meYer, was qmet resttwed, than be hastened tgiun . ipto ' the 
mpvmtains of the north, and undertook, in 181S, a most arduous 
journey jthroitgh Tellemark and Hallingdal, over the chain of 
dpwn to ttie west coast These mountains.were little 
kjipiO,fxi,even in the country itself. Their height. had pever been 
i their productions never been described r and little 
mioejifas known of them tlum from die accounts of .the iinigues 
a^^^ngers to which the peasanu of Hardanger. wesviexpeaed, 
wlu^ d^y proceeded with the prod.ucdons c^; their-YalleyauPver 
t^ FUngP to Eongsberg. Smith, incited in the ipgheet d^^cee, 
by the stwkipg fwd comprehenriYe views of Kiunho)d^t.n^pinding 
%ge(^phy.of plants, wliidi have bod so docidednpiPSHeiBeeon 
tl^reieardtcsof botanists, examined tbese,uioM)dPh»'ro:tba«a< 
pH^Jhoth of M at^rive naturalist whq genewfoea t^^ 

^qS afi experienced,, botanist/ frop^ vhose .garife>itha 
iQi|^)9a!t|d^tdp^.not eKepe;,and 

a#li|ipriv« rf. this.jjoufnsiy, v^web fHl,.,tsve5. rmim ejne of .the 


^;%j||^>e.^^^..]^pighty>da^ nej g bhW ^ PWqf 

MshV-Pid, 4ifti|||#i» 

aejmee^wiatefc gd the.petrj^ ajRfWv 
4|||[j|g||HP>«9 with eoqrimial. elewr, «9d. seeoae.»aa. 

" jiT ' ; : ;: '!' : ' — : — ■ . f •• .* !?‘yew».(; w' * 

udgivns SdsksbstfirrljliiUlPa.vel 
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tlier. The nitt of bb atmost f)er{)ettiai'daj ealls fwth a iBulti* 
tade fSS kavas a^ ftowera, irhidi would scaioely^ be expectedf inf 
so'iiortiierB a latitude: On the ocntraiy, on the othor ,side of 
the moimtiUBBy' the aea always open, m^erates 'the severity of 
the wiiltar, and the eonstant winds fimn the west and sooth, 
comh^ over the ocean, heighten the temperature the eoests. 
But tii^ cover them, at the same time, with fogs mid doOchi^ 
whkh intereept the genial influence of the siin, and thus perotit 
to the warmth of summer a short duration, and limited' eflfetiL 
Smith thews- hWw much tiiis influence nnuifests itself,- in the 
productions of vegetation in the different hdghts at Wiiieh 
trees grow, and the limits of perpetual snow. For thdse;' in 
fact, are much more determined by the warmth of summeh thiti 
by the cold of winter ; and hence, when their various Uaghtt 
are ascertained, we gtun a pretty accurate knowledge of tite 
state of the vSHeys and phdns below. Smith first ascended 
Groustafield in Tellemark, the highest mountain in the sottlhf'of 
Norway, and found it 5886 Parisian feet high ; and the mow 
line he ascertained at about 4740. On the great chain whidt 
separates Tellemark from Hardanger, the snow line did not 
reach to 4650 feet ; and on Folge Fonden in Hardanger, vritidi 
is almost surrounded by arms of the sea, it had sunk so lOw' mi 
4086: A great numbm: of annual plants, however, and sudh ns 
are able to mdiire the severity of the whiter, but whidi, at tbe 
same time, so-soon as the sap has ascended, require uninteirnpt* 
ed warmth^ to put finth leaves and flowers, is finind mi tile east 
ridsi'afetd' wbemver tfie snow line is at a considerabte elevation. 
Sueb^btfdms and pkntiC on the other band, and all sUdi as't^ 
tdli' titcfit^'l{avhsin winter, or at least as died them late hs’ tlie 
season,' but wbidi require no great wttmth in summer fiir 'tiljtir 
suppm-^fthiridt'espediillyin the softer and mdre utiifbrm diitiate 
cf tlwmilteuast* ' Tbe-fimner enjoy ibe dimate of (he 
RUsihH'Ihe dtbefbftife flats o^Fngbmd and Sccdsnd, bf whufli 
the ' iff i dn f i ni B eUtf tiie birdi Itifbrds a tety ptdpaUemid'itrikii^ 
eva m ph s . -''-’l^gdfbbB'^otigh'-to 'sit 'the of 'a'Sibleriiti 

wmter-'U^tie^Utcey'it-requires, howm^ef, lOiliitSiri^^ted t^UntHi 
to parfbFtbrlts’ leaves; and when these are uhfqlde^ they |re 
so teliilef that the slightest return of frost isbuii^i, if.l^iaite. 
gether destructive to the gnjwth of the tree. Hence the climato 
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(tf the .poaa^ iMt w«U suited to Hy!«BA^4be4iq|iit»:<^ it^growlb 
aceouirt, b jpiK^xviionjgB 
sum;^ p dbubdh^. 

imhaodr bund tbet limits ^ ihe .t}i«b4)t. ^604r! mortbdaitif 

tndc, to be at t|ie baght of Parii^ ,bst.« njiles 

flirber on, in .the direction of; the great loountablbfbf Tbici^l^s 
already disappear at the h^ht of 33S5. In descending ^tt^aado 
the seSf over Ulensvaog, its limit ia bundtp Pn the 

west .aide Fdge Ftmden, it descends to 1837. is 

bund at only 1776, on the.Goennequbag* fvm XiW9*<^lM(b 
lias afithin sight of the ocean. II^ the birch can oidy r^tch 
half of its height ou the east side. With UtU UFannth of.atn^- 
mar,. howerer, disappear the magnihcent forest# of pipe (abiea) : 
in the vaUeys are no longer to be seen the showy OimtirBxtf Apo- 
nttum I^coctenum, of Pedicularis sceptrum Cardiaum, oc af 
Pedicularis -Oederi, otherwise so common on the eastern side of 
Norway. There is no longer to be found Andromeda ,byp- 
npidas, .Menziesia coerulea, Primula stricta (Horn.), Lychnis 
apetala^ Viola liiflora, Aira subspicata, Carex rotundata,' duncus 
arcuaius (Vahl), Splachnum serratum, Juteum, ri»brum» ;&c. 
idimta which unite the east side.of Norway with ]ilussia<.>and 
iSeberia. On tlie other hand, the vegetation of ficetland.apfiears 
oii Um mountains of the west side. These are' <>qw<te oot^red 
with the Soots fir (Pinus sylvestris), while tbe-Valesin tlie:.otngh- 
bourhood of the sea arc adorned wHii the- beautiful. vUighalis 
purpurea, which is unknown motha* pBrtaof-Nor«ray..v. jOn-the 
deelwities of the hiHs, HiemciuRi aurantmeum ■q)iead8 
dentfiowee, and 'Gentiatn- purpurea is' of frequent psetiXKnce, 
vddefc no one would jKareely'have expected to fiadf>bf^aiid><tlie 
Aip9i'.:']$tiOHim bulbooaltamim^' AntherKUin OBsifnBgumi...6»- 
dnni onlbnutn* Ghrynas^emiun cqapedtii^DliiuuH. CentaihmtrjH^ 


geoi- Hypericum .pukhrum,' £cio8 chsmaa^- Mdm •tptwMmiiiia, 
Ljroop^um ipuaditmif' all' piahta^iidMlt woiddi.(lb<stai^(btln 
viKB jabere:4lifr Irirrii 'asaends to-fiOQOJaalrMglii but-nhiahtare 

a nin'tlmfiriitrib Isles^we not^nBfiequent 'nndiaAan^pite 
|m>ia<llia dwtricts on the<Ben«oa8t of'Nonaayi Eefetf Hex 
ialhaiD attl Hedera helix, which cannot survivetAbe winter 
in a great'paH: of'Gmtnany, thrive excellently on tl]fr-<weit<coast 
ttf tWs o<fempv. • 
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’ ' After" Sitttth -has ''iinlfefded leitlr’fierEpieutty eiretnnstataces 
ibr tha‘''tial!aMd Ueturf of’ the globe/ as for 
tt‘gl<rei) tsiilifiM/'lte di^eets his 
eoHrib ld^Wl^^gdtfii^t gladers of ' JtMt^ liAt. 6l<p/and 
gbrOs siHdIt a dOta^dOte descri^ion of ihem* Themid he beat 
hbt'iesy'tliMMg(4^^te"iide of^'Watders^ badc to Ids native cify'of 
Dhi».''/ ■■■' ■■ ' ■■■' • • ■'•'■>='* '‘xvj?-- 

'’‘''Ihls jodfbey'eiOdted' attention. The Patriotic Sodety^'OMi- 
Viflteed'Of'-the Utffity of ' smch undcrtaiungs, enabled SMitb;'4h 
‘did^Ubdliig Jnear/'l’SlS/ to attempt a nmilar one<; and be en; 
teted Oh'H %ith '{deasute, heeause ttie mterests -af' sdelioe op- 
peared'tO’Be'tHer^^ identified with those of bis'eountry.' 0u- 
ridg'the glliater -part of the ‘Smnnver he perambulated the tnOdO- 
taifia tinder ft!B° latitude, l;^tng between the vaHcfys of Wd- 
ders', GuhiHinindsdai, 'and Romsdal, which; from their lieight, 
etetiinf, and sofitannese, had remained so mnch nnknowtiy-evt^h 
tO'the'lieareSt iidiaUtants, that heretofore they, with the valli^s 
they- inclose, Mold be very imperfectly designed upon the mopa. 
The Flora of Norway hereby gained many new iqwmes which 
had not before been observed in this country. In the. end- of 
summer Ke deiseended tnlo the imposing valleys of -Romsdail, 
to. oeoupy himself with the productions of -die sea, in'the.neigh- 
bsfUihoDd ef Molde ; and the od vaitced period of the season* did 
not' prevent‘hnn from twice crosnng the chain of the DovrefieM-, 
as-f^* as -the' Nomadic liaplMders. Every where, on these 
eXcoMitHM, be odketed-the inhalntants of she higher vall^Ojimd 
tnught (haor die distinguishing narks, value, and prepertiea-itf 
the- lichens that cofer ^ir mountuns. He showed >tl»sin life 
mdte « wholesome bread from these ihdfetts, 
which, io'iat -once nutrinius and pleasant to lhe taste; 'end'll 
snadod.’diam>te rejem the-'nascrobk'resoineeof bteodiixna biak, 
whudi)«a(qpom%%MtdMd-existeiice at -tlfe' iexpenoes ■■of> health. 
Theiaod'oNbOiyem brot^hchim backf to'Braniif - < . 

’•-TbetlesSiDf liilit^dwe,'d ’dibit w1iile-afW>fais retu»i fiut' him 
in ipos8*Mioh)tif a'tnudi fortune, -which, in his -tipinieny he could 
tHd bettei enoj^bythan -by seeking to <iffiprovb hitnsdiMfayiifo. 
reigiS'-tnt^fel,' cither by ihe study of ;flatumot'iitieBoauiiie:wijt]i 
the> Jeamed.' -His ' neaiination as Professor^ of Bdtonyciu .the 
newly instituted ITniversity at Christiana, confirmed him m hift 
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purpose; ibr aH ilie fruitstif fais joaro^ were benoelbftii ile- 
TOt^ toliie nfew botanic garden* which he regarded «b hie tnea. 
Nb^aoipKr,'theref(fl«, had he landed' in^ Eaglfefid'at YetmoMh, 
atid reached London in July 1814, than heeet dboot proeotHig 
fer the garden a i^l <)ua]ified and expaienead gardenuv and 
had the good fbrtune to find (me *iB die person of » oottntty- 
man of his own, who had been traineAi^ the excelleqjt institu- 
tion at Serw. This lucky circumstance had a deiced mfluence 
<m afl Ms later researches, for, after' the defMtture of die gar- 
dmwr, he considered the garden as'already atrangad* aftd twit 
all his cares were henceforth directed. CtmviBOed that avery 
thing in Christiana would be carefully attended to, he colleoted 
and purchased whatever he conader^ in the least adapted to 
it; and dl the anaiqjements of Eng^Ui gardens acquifad 
double value in his ^es, when any part of them seemed to be 
applicable to Ms own. The advanced state of the season, how- 
ever, did not permit him to remain long in Lemdon.- In Au- 
gust he went to Edinburgh, and a few days thereafter to the 
Highlands of Scotland, to have an opportunity in particular of 
‘’examining the mosses peculiar to the country. He vimted Loch 
Tay, ascended Bern Lawers, surveyed the oelebrated Shdiallien, 
and pmietrated as far as Ben Wy vis in Boss-sMre, a' place but 
iddbm mated. Then he ascended Ben Nevis, the highest 
mountain in Scotland, saw the venerable natiuralist Dr Stuart 
at Luss, and returned to Edinburgh after an absence of five 


weeks. The profound knowledge of cryptogamic plaats pos- 
sessed 1^ Dr Taylcar, called him fnmi Hence to Dublin. On 
ntuming he passed through Carlisle, Cumberlaiid, qpd Wales; 
and, after a dunt stay by Liverpoid and Oxfovd^ aniwed in 
Lonchmi^ the month of December 181 A 
The Congo expedition, after he had lairly resoiesd to ao- 
ooBqptoiy it, had filled him with the greatest hefpea. ’Tliesetsp- 
pearsid to be ttg mote oemfirmed the fittrdier it jHOoetMML'^'Cap* 


' %»» ^^kqr was a man a scsendfie edueadmii and 4#- grsaft 
whose sotaety afflarded him* both fdaasMe msi in- 
Siictfon. WilUngly would the fSnrmto have granted Mm i few 
toiya to .exanime St Jago, one of the Cape Veid Idai|i% whate, 
on the 9lli April 1816, the ship cast anchor for the first time af- 
ter bto departure fiiom England, if ^hu mstructims, as well as 
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liis owffi^iabb hod.not made k hk datjr^.to.iwMan tlie arrivad of 
themcpedidoB iia the Conga The little^ howe«fr, ashidi SAiith 
ear^iiitia.'ai^k^y* Mir ihe aaounttuas iot jthi^ idbiiid,,.fqnii.B a 
floaaideriibla additHtt to our .knoadedge.. . Iqu Jidjr . ahijgB 
miobed'^tbesiaotb'of/the Ckmgo. CSaptain* Tuclegr aaikd up 
the river - as< iar-as war practieaiaii^ but eaen their , proven in 
boats soon arrested by rapids ; whereupon he detennined 
toedfraiMe along dm river by land, wUh a eompany of ih>^y 
«HSi4 -'fTbe exo^noe of the climate famlitated tlie underbdciilg^ 
and the vi^getadoB becoming always, lidier and mwe beautifiil, 
inflamed the seal of the indefatigable botanist £vety thipg 
it new," he wrote in his journal ; ** one can only collect and he> 
hold ;? and, , truly ddighted with the river and the iiK>UBtatp% 
ha.was quite confounded when the Ctqitain declared it to be ne- 
cessaiy to .return. The h(^ of obtaining sdSdient supplies 
either from the negro inhalntants or from the dhace, hnd en- 
tirely ifiuled 4 . the stores they bad eanried witli them did notad- 
flstt of them advancing farther : it was even too late to return : 
their proviutms. no longer sufficed to bring tliem to the ship's 
anchoBage. Want, anxiety, hunger, fatigue, produced at last 
a fever, wbi^ s|>i<ead rapidly and consumed tlieir yet rcmaio- 
ing stnei^th. Smith sought to maintain himself by liveliness of 
qiirits. Always cheerful, he inspired odiers also with couroge, 
end wished even to animate them by hb example. But diis be, was 
no longer able to do. Whenever he liad made a few steps he 
fell down, and at last could no longer nuse himself. He was ob- 
liged to be carried, <nd even in tjns condition he oonsUmtly en- 
coHcmed.^ remuning\»mpanion8, always cheiidiiag the best 
bopea &r them sill. In this manner he and CtqitiUB Tuckey, 
with a few* attendants, reached, on die 17th September, tl^ 
{daw where the Cohgo lay at anchor. On the 18tb both, pwe 
put- OB' ix>ard4he tnm^rt Dorothea, which afforded, diem 
greater oeaveoienee. Captain Tuckey died soon aAer. Smith 
yim.vtKf Btud^.de{»ea8ed, and very wedc. the Slaf, the 
gardener .Lodthart {from the garden at Eew) came to hin^ tfad . 
h— i|ieak much and long in Norwegiaa, which ho d>d IfM 
undceetand* cemadered to arise from the beat of dm 

fever, and mediennes were ofle^ to him. To which he {Blade 
answer, very distinctly, in the last words be was heard to ut- 
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ter^ << I have demanded what could be useful to me, and it has 
not been 

On the tStd September, a few moments after the Dorothea 
{lad weighed anchw, he died, far fiom relations and frimids, 
mad attended by nb sympathising soul. His remains ware sunk 
in the river, with the customary ceremonies, at the place which 
has been called The Tall Trees.^ ^ 

His collections and journals have been saved and usid to ad- 
vantage. There could scarcely have been a more splen£d mo- 
nument erected to the memory of this lamented naturalist, than 
the distinguitdied memoir of Bobert Brown, respecting Smith's 
cdlecdons and observations in Congo. He thereby occupies, 
as is remarked also by Brown, an honourable place among the 
band of northern naturalists who now encircle the whole of Af- 
rica with their discoveries, from Egypt to the coast of Barbary, 
through Morocco, Guinea, and the Cape, back again to the 
Bed Sea. For since Smith, by his discoveries in Congo, has 
filled up the gap which formerly separated Guinea from the 
Cape, in respect of our knowledge of African plants, the ob- 
servations of Hasselquist, Vahl, Schousboe, Afzelins, Tonning, 
Isert, Smith, Sparrmann, Thunberg, and Forskaal appear with 
increased interest, and, associated with these distinguished na- 
turalists, Smith will always be named with peculiar honour and 
renown, as one of the martyrs of botanical science *. 


Description of the consents of a Ttmnkut in the Parish of 
nesSf Island (fSanday, By William Wood, Escj. Surgeon, 
Island of Sanday. (Communicated by Dr William Howi- 
sox). 


J^is tumulus, like many of the same outward appearance, 
urauTaituated on the slope of a gently rising ground, ^se at the . 
head of a fresh-water loch, which is commonly dry during the 
amer .months. It was abopt a uule from the sea, with rising 
iinds intervening. It was nearly circular at the bottom, and 
hgi gradually to an apex, which appeared ^ if sunk 

* From Leopold Von Bach’s ** Phj’sicslishe Beschrmbung dcr Cana- 
Inseln.” 4to. Berlin, 183d. 
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about a foot. It ineasurad e^tyHlvo feet aciw at tlae baas/ 
agod not mu^ above six feet in height at the hig^estfxurt, nUdl 
was a little removed from the centre, in a northwest dtreolicm. 
It was covered with short grass. One or two more tuiduli ate 
m the mimediate vidnity. The ground aronnd is mostly faigr- 
ren moor-land. 

The cottars in the neighbourhood have, for four or five 
years past, be» occasionally removing earth and stones from 
the edge of the tumulus,-*-Ae earth for improving thdr Utile 
patches of land,— the stones for building and repdring hill 
dikes. They have never seen any regular building till this 
summer ; nor have they found any thing but what th^ were in 
search erf*— earth and stones. An old man, indeed, some months 
ago, found, a few feet from the edge of the tumulus, a.riiig,of 
black earthenware, large enough to go round hisw rist ; it 'was 
finely polished and *very hard, according to his account ; he 
broke it to ascertain its composition, and has since lost it. The 
same man also describes a vennel m* drain running right an;- 
gles with the drain we discovered ; it was on the south-east of 
the tumulus. 

The tumulus, I have already hinted, was formed of stones 
and earth. The stones were mostly rounded stones foom the 
sea^diore, and seemed all to have been subjected to theaetkm of 
fire ; the earth was black, and in many places mixed with ashes. 
After removing many cart-loads of stones and earfii, we came 
to the building, a ground plan of which I have attempted, 
(PL III. Fig. 1.), and which I shall now describe as aocuratch 
ly as I can. * 

The principal part of the building consisted of one square 
apartment, *in one end of which there was a fire-place R ; on the 
right hand side it communicated with a small cell ; a draia*aa 
commenced nearly at the fire place, sokd ran in a south-east 4i-« 
rection towards the loch ; at the outer extremity of the dram b b 
was another sgudl cell. . ^ 

The dimensions of ^the principal apartments may be judged 
of from the plan. The height of the walk we could not ascertain ; 
they weEijfwhjen we examined them, about three feet high, an4' d^ 
not appear ever to^have beun much higher : they were two feet 
thick, ccnnpDsed of roughly dressed stones, cemented with dav ; 
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ki daie iMUIe&lbtittone^ see mdam Aiaky md abdiit Sarm-'taet 

^miwiirfiitariHhff outar ^rdi urife day^ Att tke.iraiisitf die* faia^ 
Ausliiied, . 

A sfMKie, the l»i«ttdtki«f ihe*dtmi lefifc, 

evidently for a door ; there was no appearanoe of m window, in 
any paxt^ nekber wni thoe any i&iiig Uke a roa£ ; 

Ite walls at the fire^plaae wm:;built) like the odder walhii 
firom die^imitid todie l^^ a foot and a half <; wksn ^oud- 

ther form of building oonunenced^with large datfatODm^adthoMt 
cement; diey were so placed, that the one above overlapped the 
one below an inch or two, dmsgmdaaUyccmtraiiWiiig the vent^ dll 
at heC, at the height of five foet, only an. openings aeven 

•adbes wide,- woe left. The vent had only three Bide% cor aather.a 
back waii and 4wo‘ side walk ; it was open neat the pemdiial 
apartmant^ The fire-place kadf was raked a foot^firom the 
|ihor,>buik a£ remgh atones whidi had fitmstrQiig>^faeat : 

tImy:iexiimbled^'dowii cm being irubbed betwem the fingms. At 
ana sideof the ibaiplaDe waa a large atone E, as if for a table 
jor seat ; at the other side a small semicircular recess 1» ^^ The 
floor, of thisapart^nt was oonxpoeed.of day, whid) iqppears 
to hava been taken from the loch already meutiGoed, where it 

The drain, wUch commenced near the&e.fdaoe,.wa» only 
a £bw indies deep, built inth rou^ straies of various aiaes, and 
eontsd irith flag-stones levd with the floor ; it <wntai!ned.a<oon< 
eidenfak quanta^ very £stid water Atthe outer end of the 
drain tbwe was a ranall cell (e ) ; it had ‘no communlHrtkw frith ' 
the dnoBf -the ridasflf it wese fanaed of four flat, stones,. 'about 
tf«a<ftethi|^, seton ed^ andnot eeBMatad togethei^' !]?lie boh- 
taolef'-it’was eonaidenh^ibdMr thrJevel'ofiflto. daunrtMd- 
flAnulhsiflch^* ■■ - ■ i'-' ; • )>■» -•.» - ' :•«*.' ojcw. 

UnetB Qhad wierside«|icn to thn fsihw^liiqwrtiniwt iM 
was liHBdotodlrWiB,: topand' !aittQi%»!ribiu flqggii ddi |i < t!aflfft 

*|J| <Ai«ik WM^w ait mhnirt twnfeftt aiv Mfllw hotJl ways; 

dugjBIl^af this oeQ firom the'.kvd of flie flow oftbo-princ^nJ 
agj^ent to the bottom, was two feet five indies: Jhap the top 
cdl to the bottom fonz fe^ eleven hidira^ Outri^of the 
stcpesJierc was a tough waU, built as in the principal ipert- 
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BMUt Theflatstooefbndng^llieiq^erbitf of diebaekaftfaiB 
«J1, va» perfmated at'itB lova: edgc^ a BepietKidar aper. 
tine (p)t diree jndMs aad a lid[f:ia.&netery «)iieh.«o«nBiim. 
oated a paasage about a foot ai}aaze, -covered pB^y 
»dat atone (0)f -and partly i^tea. One aide of .tMe paa a ag e -was 
finnaed by n hrga stone (P) ; the otbnr side was fartntd by the 
nail built at the bade of the odL The semicbcidar part naidied 
in the with dots, (..wooo) beiiag in a very niinona 
ecwdd not be examined aocuratdy, but there has been ecnae 
botldti^ atthis .part 

The whde the inside of the building was filled withUadk 
earth, aahea, burnt roots of headi, and burnt stones; twa-ar 
tiuee pieces of straw won found -imbedded in hiiiips of asbea. 
An inn nail was found at the five-piace ;‘m>it may have hdlan 
from the t^wning at the top the voit at a aaene recent petied, 
biM it was mdiedded in a solid kin^ of ashes. Sevend bones 
werefonadat the fite>place, also imbedded in ashes; ameng 
them wtere vertebra, ribs, and leg.bane8 of domestie amuMfei, 
port <d the tinder jaw of a bog, nod many tedh. Then wvre 
BO human bones. 

The cdl Q was filled to the level of the floor ef the priiiaqud 
apartment whh rounded unbumt stimes ; a deer's horn, and two 
l^-bones of some of the lower animals were found, abemt half 
wi^ down amcHig these nones. There was also, in this eell, a 
oonsiderahle quantity of black, unctuous earth, vmy wet, Ond 
of a fetid odour. Thor horn .was soaked with water, and could 
net be lifted entire. rAbovc the level of the floor, this eell was 
fillivi witb^burat Bt<»eB,*&c. as in the rest of the building. 

Such is die aeoount of vhat was seen. I do not hazard even a 
conjeoture wtetheimeofthisielieefantiquhy. Tbelmfldn!^, 
h onaadaato be of an oldn'data ihmi its eeverii^ wbish^ 
pears to have been tlsovna over U ata nune recent .pnewdshnt 
still ages>aga^feMP<8Qnie partioalar yiip w Da» ^hi<fe|, nilh tUbtiae 
of the binhWnft itsnlf, I fcai^ will fiivnvcr ranab$ tudenown. 

ItI.AllD OrhAXOAT, \ 
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df Cwrdin jmI siciiter tiM .>a»iafaBdddie^«tMB- 
^ui-teul/eeoaM^ dF-ioofil^teB «dlhrf«nR9«MpiiKi^ 
fiHMortcSdv^MHgger ^ df i‘-!Kaa%ri>*rg$f< ^^AnOdmiadifiiyntdogiMlK 
' a ati<W i th t fa i| ^ 'tdbat^-^JcaiiMeiry'BcitiB- 184iu> 

fMN«iMm>4HMly«ateiBfoni^ >e^my 

■ImH cribefi%>«x«iBiied»dte^«nia^ iH‘'tfae^4i!im^itite<i^ 

i tt M ta wi* oBt^Ihe «lMNii«f ‘dhe iMMliecHi- 

Um CMdtftittj^bVtiinowei^ecndtyiiilose^l^MilM'iSw^ 

Badis, oMttilf ‘tlH^'Niitiind MiidMifa»:wit''PAiM.’t><lliie 
BaUMA^ttfi^ )«f ' o0rtdIi^ec<iiie<lMB tmkm Bttil^eMiiif -|Nii^mt- 
l<t^iuiqid^i'>v^h8te!M^lariyiiMMb:<)fgati^^ «iibalkitNcb>aue 
* w igap d cdl I m iwwawlt' iy aaeat- mwloni i^atematia' MiliNMMyfitt 
iBoMV< IttinourMil ' '-%Whv)«xpc»MDeHi8^ti«w 

nail iligiMigntionti add great probabHitjr 4b>'t]K«><^pjiinoitsffiaaw*^ 
IjraattadtoHMil by'BeJla^ fipiBaiiteBnijiVavoltai^aadniMm^nfaa; 
lUtOMthdiKimtoabsemrtk^ nh’ livii^%oralliie^^iMgaedBB>ain» 
»|*aiita.i'-8ohwwggar’g^bgM'<ntiiMi»l^^ tbii^intafinid 
uHthe!€iefHdfian^49Epdilj«/4l>if«b^ Ai tin, 

IMiaeif lictobebbrodko^m pa«dan'«^4b«ii^l'«jpwb|i«^^ an 
ibei iiin a ]ji[nf 3die^M*^tOTeBeaaj»'belrndea3iB»eriirt- iaM^ 
gMfringMtt M^ftnotpl ilotftifeete wiidegidabai a fa » efeihe,iBi y 
tbrf je^wawiiiM' w— ^ mUnf^ gnetDeobai^ andm^ apajr<4eail 
Magtdbaitqn&<iiioriditawrt<JBntttiMW«ieasterf eight ' diC 5<aij y Bia 3 
?^ttyii[ininenn^4biwtiinirrtfr dwbtintiiea'fdhnniibv^lft^ mdat 

flMd^flKM(|jP*ber»il^ adnihoov^i^^ioJIta^^ 
tlig||fi| | jfna BH anil iiMha atyjffbifiUef* dioi^ iiHK]eaB(dc|p|b» 
j[|Pj p M i nB ht| y| t »o<iaintf‘ ijha < insiidiea iqipearaditfae afdaaljilnth 

^li^|^|^<««g»iKaMdiyitiiliK«wei»;^Kcm the €!, eptmHajm- 
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senred in miMemnB. ' On dividing (Sle green stalks, a numberof- 

be dbs^^be^»«ri^. ^he^ n^ed «|e.^ 

the dlaments'afipeand as sueculent fibres or soft naicoir ba^s 
iatenraaUnlMnblannchad iiMgoiaaljbi-‘'.Jn. thb snoeirtcMatevit^ 
fiJiiiiensdliadeagnaabneaBnlUaBaete fibMNtfiifilii«ib4Ii)|(»> 

oiSHi»l;pirfd^Itianu<iiot^’Oon<adci!ed« ShriyCbiMWiiS 

dsy» 4w BrireiHt»itib<^ly »ihe(<J^ ^iKbicik bwkdiap. 

ditiad 4s|ri4l>we>>eo|^a^d qwai t <rf oidcalteeue 
■i8 D i tn yf wa i » d q if i i i ti i i d ,v«iid«thiawaB«epeciidly{(e^^ 

lattatjfen'smaoKm^khei lime l^eaeaiMt of^snlne tins 

staSeitbsic^ffeseflaUMioe >taiih« filwisaiai of iwfeByse amdillmgwfr 
8da.tifi:tlblfi : eias t^obvions. 'The vegstaUe. nailui«^iof.< Ihe i‘SQan 
qpwnSsait'nppiMredtetiUtinare distmett-w its! gstteinlialxuctHim 
Tlieiouter>>.inlieriog a]:ipeaied'4tiider$the isioi»aao|KV(«mi&lim 
oikotidBteddonptudiaalljf, die>striie-<bang etn9g08ed>ofishsititsab 
ndtS'or eettstranged abote eadi'Cthev in in^^iarilineafi ^IDhalik. 
Hnesdun undoubtodly mere coomihis of - the ceUnloC'itiiiftiUfddeft 
attat^edrtoitlie timer .Mifaoef ctai.rainoi^g the.aoveiingjpoTfae 
snrnetuntof tbeveeHnlar substance db^inctly ai^ioates tlMllQ^nl^ 
lisie-^^beke^itp'SbetViegetdtle -kingdom. The .fnnailcfa)fgmm1li 
sestetofbSi oo i iUK iBB d partly of gl<d>itlar< {tartly of pentagniukltev 
lienBgfttd^.<.oeUsi-preeisaiy as. we find it in Uusgeneralit)nB^|daiim$ 
biit.'nes«tlhiLattiniaIa,-''The'saftfilaiBents> above dean^Mibmife 
caMadMMw(kweeB.‘lbeaa'ceUK ■ The yQiiiigcr-4l»o.lsran(dkUa$£]tbiS 
iwiimidistiMdatlsiaMruetufef tbe-e^ hs-tbe-'-yottng atnSbfafc 
iag aSft andt gia ei t '^ bbt,<after llw linm.«\de{iiwited4iR4bemfilo<t 
bar tiS!ltMS'.}^wlis\ibaet^,dinaat .undntii^iaittyD 4 «''Jli^ittpMp^ 
vnj^rthlQiitcfe MtdimdidsioheieeveiviSiH^’aie <bi>5tq^ )4lgaiai»iad» 
viBsr,sitRfie omlaw-diecinotlyj^. atoeondiog toi Aa 
im^biingrpsrtkaw ^(fiaetnaenit ntunbee ofi .miwttBtg«innbw*'i Ih 
tbemfUkshmAeadnse beibmnpAdfUaBiBntei«Tfaey»re>iiBt^il^vi- 
ed>iB «Meadb«mhe»4dui(bt4eaic tMwmdm'ftngaasiBmawTsJJlftiey 
anft'srilltaidiarjiaBpsreOpiible,.'- <tBi.weffaiiaynwri mtaaadpsmidinr 
qaaniikjhdiamibb«bbfo^ncs.'<>-'TlMse gamuddsimre'iobswinigtmfft 
oaisnnkiasf skiee tbi^- do notiidisippeBr sriien dm jaxmjf bulMh 
M-kAnieMtjil hr nttm iodd. In • »tlifeip. general ‘aimn ar|WOS» lii(ii& 
in-^e dromnstanoe nf tibeir<col|eeting!prindpaUy ‘ittHbjn^jtfWMg. 
ost portions, they exhibit n^ striking resemblance to die^niilig 
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nutter itbiemid tn the cdlditr mbstanoe of pltmts, eepccially in 
tbeyeoiigiat-rfiflots, but vhidi ]y(en>ne beoomeB W as lite 
pkHMajiiniace ki growth. Thk tpeocaof oond&ne am be re- 
garded therefore only as a marine {duity e omp oa dJ , Kke maiijr 
cNfenr'pbmta, of riiadnot’ articaktioBB, hot whkh gtadhiallj as- 
sames die appearanoe of a ooral by die dqioHrioB of line ia its 
interior.. 

Tbs stra^we of the other eorallines is-rinrilar to thatof the 
Cij''eiplriirio» OKoepri^ that, in praporikn as the a irieidte d 
pests beoMMfsinitter, dm odk are letonuiBeroa8i'aad''dK!eond- 
Ihaab fiHiwIto'Oinrist alotost eadrely of fyamoits itod oifcls- 
reeHmuaCer;''' Tk&€oi>aBlnai rtAenti IJUA. was Aequeiidyexs- 
mbed by :3riitrriggyr-iii«l}te<MecHteiTaBem-,'' pardeoki^ in the 
Gulfof Spearia^ wime be often oolleoted tnatsperentyOung 
speinneiM. If hese ate disdnctly composed of parallri filatoHits, 
which extend through' the joints and dictations 'without''ittter- 
rupdon from one end to the other. The delicacy of these young 
Cants did not adroit of their being divided by a longhndtnal 
seetiony'Which was likewise unnecessaiy from the bcarahes being 
Budwiendy transparent when examined singly. No trace of the 
ceUsof pedypi eould be detected, nor any resemUance to the 
Btruotave‘<tf those soophy tea which contain pd3rC- -The whole 
Coot maybe conrideiW as a petrified conferva,. having gradtud- 
ly hefeome consolidated in the course of its g^wwtb. - The struc- 
tura'of the CorvdfiNa o^Brinohs, which abounds' in lhe Medt> 
fettttHan, ie 'rirodarto thM of the C. rteBenSj bat m'ttoredilR- 
coit-eD'eMBitiiiej'asit beooaies "oOnsolbkWB arili . 

inwMgber dejpreo. * Sehweigger^never'lbllhd dib 
pMinlt^^bdt: wheb be im m erse d it' b*arids,*-and 
dairidaHideibsei^'‘te^hibited^d)e’mafe'idndeff4triidtdt&% 
tbemlms^dHallkiNek^^h’twCi'ndf'bO’dkH^ ' ,ni yroj r 

to'^pnsfiKd (ft«n\ dm The buttff^elh^’is 

diMfmtmaf opitpm at'partieeto ‘pl**^^* ^ ^ i'bctdlh^''bhli4 ‘tfib 
sabsttnoesitridrin Is gre^’driodCmbt^ ’chfitsiyf Bitk Htte. 
Tte'ttdoMioat^dOpeadotf -pibebj^ and toWii^t^c 
raMtubiNbe gyeen oelbur-and ocular smictoie dbaCkoi^i Bur, 
,tbfl^ttomwen«rinbftt'*<rf' tlfis Oah^iyil!^ proti^b, ' the' “^ESetilible 
tJlSular stmittute'ean be quidkiy aijd distinctly reprodud^ by 
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means of aoidg. . The depo«tk« ol j^we begbs with the vei^ 
firol appen^mce of Uie bramAes,. the mi an l eet rtalksiof'the>6'or.: 
t^RKnlM went found to oontam some the^noi^t^ of 

which iacreased-as the branches grew. 

Cevcdun observed on the surfiute of corallines mmate dfapes 
filled with gwudw: .bodies, which bo took foe seeds. > The^r 
were likewise seen by Olivi, who thence inferred that theytCMsae 
chiefly the junats. It is^evidmH, however, that they ssge^bn- 
ly,|ikni^t9f^.e<HBfofyset tlmendsofvwboh mw irftenjaefaiw^ 
and4fnbf|Afo4<ip ^ •snbstaace.of the oprallue, end .they 
qt|ep^ B eff mB i J it ttjKlh cd to it, ,«ven the‘hmo.hlui.bfilsfti»i. 
moved ..X<am(MWouia.hkewHe observedidiesoiBaaBirii^.' 

andfonoid'themcaipalidaof qpontane(Mis<iuodo»i The'lnttmtwh*' 
servotimt xw^ds-usof a dffidar fact m«ationedb 3 r!Gosaluii, 
wb9.<d«i<^cd; the Sfriidariaifasi^^at covered vAfli filunentS' 
which-potsessod. spontaneous motion. Xn spemmens of the Cor. 
<y>ttn^ta, .wliich,Schweigger had preserved in sjarits, be discover* 
cd skni^t filaments, which he bad looked for in vain in tboee 
recejot. frontethe sea. -They appeared under the microacepe like 
tubes interrupted by small knots. Tlte knots, however, on i^pply> 
ing lugher ipngoifying powers, were found to be tnmveiae parti* 
tions, lying parallel , to . each other at short distances ; die fiia> 
menUi,,bad.alm!getboi; Uieappeacsnce of confervas. Should dwy 
be .tcgs;i'df’d ae>«ucb, there is nothing remaiAahle -in*- their' 
spqntnnepiis similar raodona have, oftmi -.haem 

scnptjhLnfnd^^vmefand m desepibed by. yauohcv.andpdiecfiinH 
t^; , Tb?tAier%4ipedAl»hO«»d^ is hbi oanchwifne/aste 
ff^Vvn^ Ukewifo.MA((fd«8*> 

TlMyoom. 

prp^y,fn»fidiKMnlfow ^hstaiicsii!^Uke!^bne»tiP»,r 

jeedng fixmi the 

by.ofndln^^nnd^Jhe'iHMe ' 
cofwl^ntA^'df and,^n£^;vn41nnieiit8.^.wl^bwhaeiy 
cd,ipjthp^hn^pnn,of-ipcd^^ which h«si^ 

to ^ desdnnd,>.‘9* ffWBKO the penaliliaermmtfr 

be ftnqnt^y .hoditSr;iQr ,them,.4ie conddesad* 

themovaria. From the fierngcing aeconnt'of.’die structure; of 
the oorallines, there can scarcely be a doubt that these vedeles. 
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ture'^aaly osUtviHiki^ have not b«»i^Siled with odoarisous met* 
t«iyiMNlf4iMt Ibe m^pgsed ova arevAhe usual gnaular oiat- 
ter «£^ cellular sulMaaiuN».«-^omi»iiiSftsa<kin fivm Dr GmanT. 


On the CoMtitution cf Flame. By H. Hosts BtACKADDER, 
Bsq. R R. S. E. (Communicated by the Author.) , 

£vbn at the present day, the constitstieiD of an otSmty 
^piMi'waald seem to be but very imperftetly understood; -at 
teaat -the fidbwing notice, of a very recent datcj would natofldly 
lead to such a condunon. It appears, from a series -of espe- 
riaetlts by Mr Davies Of Manchester, that there is oonsideriMe 
fnuKbirian few -die -opinion Mr Sym, that the daHie of a can- 
dla is a conical surface, the interior of which is not lumtnOBs, a** 
seMieo of the dune bring a luminous ring surrounding an ’«h- 
sowe thse Hence, it would aj^iear, that, within the present 
year, it has only been conridered as probable, that the flame of 
a camhe h a cone of gas or vapour in a state of combustkm at 
vts suiface ; and a determination of this point may wril be con- 
sidered the very first step in a scientific investigatiem of the sub- 
jeetj Though some may be of opnion that this print does not 
reqiure determination, I shall describe a very shnffie riethod, 
with which I have kmg been familiar. For this purpose a Uow- 
pipe' is dl that is necessary ; and one' made of g^am, having a 
hoUew bulb near its distant extremity, is the most' suitaifie. 
Whoi the print of the instrument is inttisdneed into the centre 
of a spirit ftane, and the toleration of suction is pm^ortned, the 
UrauBons coiw is riMmrved to diming),, or contract in proportion 
todm degree of suction diat » apfdied ; and by thus mtffnetitig 
the vapour ftwm the interior of the flaate, 1^ lattte' may niffily 
be Mtii^nubed. In pn'fiinmng titis suedM, even with a disift 
tobe^ the oper^ is espoeed to no ride; fartbter ^n that of m- 

lia^gai|uaBlkyflfalei)heliatbestateof vapnnr; aiid,uidte8 

dit epciftm be tmasMssnrily ^ongdd or mpteted.tfais is not 

apttofae fidtdwed lorAHiysemi^eRbets. When, after suetion 

* ■ . . 


* ileuniRl of Ibr 1886 * 




Mr Blackadder aii the Constitution of Fkme. 

has beeii lulled, the iiktr ufflent is removed from the flame, it 
is fpimd to contain alcoholic vapour^ and ^ which, ishen lighted, 
on being slowly expelled by the Imasth^ gives aUue flame at 
the point of the blowpipe. If, instead oi performing suction 
by the mouth, the tube, inserted in the flame, be connected 
with a vessel full gf K^rcury^ and the latter be allowed, slowly 
to escape, any quantity of vapour may be collected frgiu epical 
flames* When an accurate analysis is to be made of this va- 
,|^ujr, it is, nece8sa4:y to £11 the tube as well as tlie 
.uiericyfy, jsnd to abstract the air that is mixed. with, the. 
iihli? fli^id- it is also to he recollected^ Uiat Asmall ^quant^ of 
aii{ al^waya r^nabs betweea the suri'ace, of tlie mercttt^;3<IM3$jkJiht' 
glass vessel. I n making use oi^a blowpipe, iiLJthe way..dltwdjbisd» 
^ith be flame of a candle , or oil lamp, it is prefcdraWefg^jt^^ 
sons^ that will afterwards appear, to per£brm,.ihe suction by 
means, of a syringe, or a bag of elastic gum- In this, case, a 
dens^ white yap<>iu* i» observed to fall ia a continued stream, 
iiiip be hollow bulb of die iiisti'uiueiit, die flame at Uie same 
lime contiracts, and when the extracted vapour is %Uted, it 
bvu'ns.with a white flame. When this vapour is in tbemteripr 
of tli^ flame, it is kept at a liigh temperature, and hf then ,, per* 
Cet^tly, transparent, but the, instant its temperature is very slight* 
iy.rCilMeed, as. by touching the upper part of the wk;k witlvAb^' 
point of^ sinaJi. wii'c, it acquires a milky .whiteness 
w^^a,,ia]ling in a stream from a,tulK^,.it is so dense 
b4^an op$iq,U.e liquid. By means oj! an Argand lamp,, wibout u 
wick^ be bwrn^’f bebig made o£ Bwumeur\s ponuelaiu^ dda. m- 
pouf. ^pay .beprAXHO'edV^^' in great abuudance.^i butt. the 
.|jr>llpwing method is nuu*e^aim}dQ, and is abundantly, productive. 
^'gJg^^yesVd, haying a wide; rnout;h» and a perfm'adom in 4ts 
b^^m, lacunycrtcd int^ alamp witb Sjidrcular wick. , Xbe dsn- 
the wiekijs made of glflss-tul#^ not lesiS ' 
tJl)Sp the eighdi o£ an.inchiudiam^^tci^andtvbiclii^^ 
mjl^UcOkfcwth^,^ of thfiijlaiup. .;,Qudi»btU>g ^Jninpuf 

seen falling 

down throiigl^jt,. and these are . soon followed by a..cQntinu6d 
stream, which flows copiously from its. tower orifice. On some 
oi'casions it is discharged in the form of beautiful rings, or loop^ 
JULY OCTOBEU 18^6. * ♦ P 
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ed curves variously modified, and whidi proceed from'tlie same 
caus^ as the pulsatory im>tion of die flame. On approaching a 
flame to, diis vapour it readily catches fire, juid bums with a 
white flame, which is in an inverted position. The tube may 
be bent so as to give an upright flame, and by having several 
tubes in the fomi of branches, all on the same level, the lamp 
may thus be surrounded with jets of wliite flame. This va^ 
pour may also be made to protrude from the tube in a cylin- 
drical form, like a white taper, with a flame confined to its . uj)- 
per extremity. As the ambient air is usually agitated, this va- 
poury taper exhibits singular motions ; and as its flame may 
lie tinged successively with various colours, by slight alterations 
or additions at the wick from which the vapour proceeds, it 
presents rather an interesting ap|>earance. When a mixture of 
volatile oil is used to produce tliis vapour, it afibrds an oppor- 
tunity of illustrating the theory of certain meteors supported by 
M. do Luc and others. Narrow cylindrical masses rise in die 
air, and' when these are inflamed at one of their extremities, 
they bum rapidly, giving the appearance of luminous balls tra- 
. versing or descending through the air. On introducing the ex- 
tremity of die glass-tube into a glass receiver, the vajiour falls to 
the bottom of the vessel, being, as formerly stated, more like a 
milky liquid than a gaseous body ; and any quantity may dius 
be collected. White light is extricated when it is exploded 
with atmospheric air; but, when agitated ivith water, until it is 
quite transparent, it gives a blue flame. It differs in no res- 
pect from the vapour obtained from the centre of the flame in 
the way fonnerly described ; and when flic circular wick is pro-' 
jiejrly adjusted, it appears to consist of eai'buretted 'hydrogen, 
heavijy loaded with oil in the state of vapour ; bift the wick 
may be so arranged as to cause an admixture of carbonic add 
gas, eidierj|M^ minute quantity, or so great as to render the 
vapour as it issues from the central tube. When 

oil isihiipi^ white part of the abstracted vapour conden- 
ses Into^ amber coloured oik; and, when tallow is burned, it 
is d^sited in the form of a white powder, which adheres to 
the sides of the vessel, or forms a cake on tlie surface^ of water. 
The inhalation ot this vapour, even wh^ much diluted, pro^ 
an qppresrive headache ; and hence it is not advisable to 
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abstract it from the interior of a flame by suction with the 
mouth. It has, besides, a very offensive odour. y 

It has already been stated, that, when the vapour issues in 
a full stream, it bums with a white flame similar to that of a 
candle. When the flow of vapour is gradu^y increased from 
the smallest quantity that will maintain combustion to the com- 
plete evolution of the flame, the appearances that are successive- 
ly exhibited are not unworthy of attention. 

At first the flame is but slightly convex, and, as viewed 
from alK)ve, there is an exterior ring of a misty blue colour, 
then a very narrow ring of purple, widiin tliat a broad ring of a 
bright blue colour, and in its centre a circular spot of a sea- 
green* colour, at times very distinct. The green tinge is evi- 
dently produced by the commencing extrication of yellow light, 
which, when first perceived, is faint, and has the appearance of 
a yellow fluid, in a state of slow ebullition. As the flow of va- 
pour increases, the boiling motion becomes more apparent, then 
ceases, and as the yellow liglit rises in a small cone in the cen- 
tre, the green either disappears, or, for a short time, forms a 
circle around it. If at this stage of the flame, it be viewed 
transversely, there is observed a narrow line extending over the 
yellow cone, which has a very bright purple colour, and wliich 
seems to correspond to the broad, dark-blue arch that is ob- 
sen'ed in the flame of alcohol. By directing a momentary 
puff of air against the flame of the circular wick, the flame 
of the vapour is in the course of a few seconds considerably 
modified. A number hi bright yellow lines are seen projecting 
from the flame, and which proceed from particles of charcoal, 
that have been formed in the circular flame, being mixed with 
tlie descending vapour, and becoming ignited in passing through 
the flame at the lower orifice of the glass-tube. As these par- 
deles pass through the bright purple line above described, they 
exhibit a beautiful crimson colour. Does the bright purple light 
derive its originbfrom the formation and combustion of cyano- 
gen, or is it derived froill the carbon, as is observed during the 
combustion of diamond in oxygen gas ? As the flow of vapour 
increases, thp flame expands, but it is still of a yellow colour, nor 
is the white light extricated, until an interior cone is formed, 
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The flame of a candle differs but little from that of the va^ 
pouVy or that of oil burned without a wick. For, after the wick 
is carbonized, as long as it is completely enveloped by the flame, 
and is not in contact with it, it undergoes no {)artk;u)ar cliange. 
The charcoal becomes more consolidated, but none of it seems 
t6 escape, or to be carried ofl* by the vapour ; and hence, on the 
present occasion, the wick may be viewed simply as a porous 
solid, projecting into the centre of the flame. In such a flame 
as that of a candle, llie following jtarts may be distinguished : 

1<¥r, A blue ]H»riion, whkh extends trom tlie base to about 
the middle' of the flame. Its extent may, in most cases, be 
traced by the eye, hut its lieiglu may always be determined by 
means of a blowpipe. This may be termed the essential, pari 
of tlte flame, which may exist without the while light, but widi- 
out which the latter cannot he protiuced. Il is at least princi- 
pally at thi.s part of the flame that water is formed by the 
union of hydrogen, with the oxygen of the atmosphere. 

fidf/y, An alteiiiialed opaline brush over the whole exterior 
surface of the blue part of tlio flame. This bru.'-h can readily 
be distinguished as high as the middle of the llanie, where the 
blue portion terminates ; and i)erhaps, strictly speaking, it does 
n(»t extend higher, lint, from its a]>parent termination to tlie 
apex of the flame, there is a somewhat similar, but extrenjely 
utteiuiated brush, wlticli has a dusky yellow colour, readily dis- 
tinguished in .small flame.s, but seldom to be observed- in large 
flames, without the aid of opaque skreen.s. How this opaJint* 
brush is produced, or in wl>at, it differs fi'6m the other parts of 
the flame, remains perhaps t«i be determined. From the blue 
part of the flame, water is very co])ioLisly discharged in the form 
of steam. When a polished piece of metal is approached to it, 
even at its base, there is a copious and inst^aiitaneous deposition 
of moi^TTwre IP its surface. Il is not improbable, therefore, that 
the brush is produced mechanically by the steam as it issues 
from the flame ; and this veoiil# enable us to account for its be- 
coming nearly invisibinlfcdiwiF'ibe blue portion of the flame of a 
candle, and for over the whole surbice of' a Uiie 

flamcy^ch as ilHiit^#^teoh<>l. . 

3d/^, A cone of yellowish liglit, commencing oii the 

•inner , surface, and at a short- distance from the liase of the blu<' 
rtipn. On the inner shrface'<if the blue portion, this cone i>; 
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no atlcnuated, that, on looking at an object, such as a slip oi* 
paper, through the middle of the lower half of the ilainc,/it is 
seen as through glass, or other transparent media, .lienee, 
when the flame is viewed at a distance, an oval space is obser- 
ved around the wick, which has a dusky or non-luminous ap- 
pearance ; but, when more closely examined, luminous particles 
of a yellowish white colour arc observed on its interior surface, 
and which appear Xo move rapidly in parallel lines, and from 
below upwards. This oval space serves to point out the exact 
height to which the blue porlionof the flame exlencls,and the part 
of the flame which alone contains the white va}X)iir formerly de- 
scribed. 

4^/p^, An interior cone of* while light, llie biise of which is 
above the upper part of the blue portion. This is the whitest, 
most luminous, and last evolved part of the flame. When the 
combustion is moderate, and the w^ick properly adjusted, the 
apex of this cone remains within that (»f the exterior cone; but 
it almost constantly exhibits a disposition to jnotrude, and then 
produces the appearance of a notch or Ineak on cadi side of tlie 
apex of the flame. Heyond a certain extent, lu)wcver, it t an- 
not thus protrude, without interrupting the process ol' combus- 
tion at llic upper part of the flame. More or less charcoal is 
then discharged, in the form of soot, and which, in becoming 
partially ignited, gives out light of a brown or reddish yellow co- 
lour; and it may be remarked, that it is the exterior cone that, 
first and [)rincipally exhibits the cflccls of tliis interrupiion. 

In the interior of *the up|x;r half of the flame, or iii that 
which, for the sake of distinction might he termed its upper 
chamber, there is present a vajioiir of peculiar pro{3erlies, and 
which is altogether difleivnt from that which is found in the 
lower chamber, or within the blue portion. When the vapour 
refeiTod to is cullccted, it has a misty appearance 
sence of minute parliclc.s of charcoal, and even remains slightly 
olisrured, after; having been repeatedly agitated with w'ati?r. No 
oil or whaler is deposited* from it, and though it has a suffocating 
odour, it is altogether free of the offensive smell proper to the 
dense vapt^iir formerly described. It would he desirable to as- 
certain the exact chemical nature of this va})c)iir, but such an 
analysis^is not unattemled with dilliculty, and olhor pursuits of 
1 professional nature, present too many obstacles to such an ii^ 
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vestigation. When a jet of it is projected above the apex, 
or oh the opaline brush of a blue spirit flame, streaks of reddisli 
brown light make their appearance, if projected through the 
brash, so as to come into contact with the bright blue part of 
the flame, light of a golden yellow is extricated ; but, when the 
jet is forced into the interior, so as to strike on the inner surface 
of the blue flame, the light that is given out is similar to the 
yellowish-white light of a candle. There •cannot be a doubt 
that these appearances depend on the presence of minute parti- 
cles of charcoal, which are brought to various degrees of igni- 
tion in diflerent parts of the flame ; ?jut the relation which the 
carbon has to the vapour has not been accurately determined 
Between the point of the tube, and the place where the yellow 
light is extricated, there is sometimes observed an attenuated 
blue flame, and some of the charcoal, is merely in a state of sus- 
pension. When projected from a wide orifice at the base of a 
blue spirit flame, almost the whole surface of the latter appears 
as if spotted with minute spangles of a brilliant golden colour. 
In this case, none of the vapour enters at the l)asc of the flame, 
so as to mix with the cone of alcoholic vapour in the interior ; 
for, in that case, streaks of yellow light would ap])ear at its apex, 
similar to what was stated to take place with the flame of the 
white vapour, after a puff of air had been directed against the 
arcular wick. The vapour, however, may be made to enter at 
the base of a spirit flame, by directing a jet from a small orifice 
between it and the glass burner. The vapour then rises through 
the centre of the cone, and streaks of yellow light appear at its 
apex* To produce this effect, the jet must be small^* and urged 
with conriderable force ; and we may therefore conclude, that, 
on ordinary occasions, atmospheric air is not mixed with the va- 
pour in the interior of a flame. This, however, may be other- 
wis?li)3d'*more accurately determined. A flamd is extinguished 
in the interior another flame. This may readily be deter- 
mined by means of a glass burner : thus, pass the glass burner 
of a lamp through a cork in the bottonf of a glass or porcelain 
vessel, the diameter of which may be one inch, or several inches, 
but wlme depth does not necessarily exceed the i^urth of an 
ineik. .«Fill the vessel with alcohol, or strong ardent spirits, and 
JHIliiing lighted the lamp, raise the vessel on the glass l^mrner to 
|Ai6ut^thc fourth of an inch from its orifice, when the alcohol 
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ivi]l inflame. The flame of the oil that is burned in the lamp 
will be extinguished ; but the flame of thealct)faol will evap6rate 
the oil as it issues from the burner, and this vapour, on. coming 
into contact with the inner surface of the blue flame, will under- 
go conibustion, giving out much white light. In such a case, 
the cone of white light from the combustion of the vapour of 
oil, keeps distinct from the white light of the flame of the alco- 
holic vapour. ^ 

This experiment has been repeated in a variety of ways, 
and the result has always been the same ; and hence we are ne- 
cessarily led to the conclusion, that the vapour in the interior of 
,31 flame is incapable of sup|x>rtiiig combustion. It is certain, 
however, that some oxygen is always present in that vapour, 
for oils and ala)holic fluids always contain some air in a state of 
mechanical admixture ; and oxygen is understood to be a consti- 
tuent part of all of them. 

The a}iex of a spirit flame is the hottest, or is the part at 
which a solid body is raised to the liighest temperature ; and 
partly for this reascjii, that less heat is carried off by the air 
with which the solid luxl y is surrounded, than at the other parts 
of the flame — the vapour discharged from the flame being 
itself at a very high temperature The upper part of the flame 
of a candle communicates less heat to a solid body than its middle 
pari, where the blue portion terminates. This seems to pro- 
ceed, in some measure, from the deficiency of hydrogen in the 
upper and most luminous part of the flame ; and hence, at that 
part a blowpipe, the of wliich infers a greater supply of mr, 
has comparatively but a trifling effect. 

When the opaque white vapour formerly described is burned, 
so as to produce a white conical flame, the vapour is observed to 
project into the interior of the flame like a white wick, tapering 
a small point ; hence, of a supposed transverse sectiomssi^ flamed 
the coldest point would be in the centre. Mu^h heat is con- 
sumed at the inferior part of a flame ; the burner or wick-hold- 
er carries off no inconsiderable qu&ntity, and much is consumed 
in converting the combustible body into vapour. It is an old 
observation, that a common lamp will burn in air that will ex- 

* In tbe centre of a conical spirit flame, tbe heat diminishes from the apex 
the moutlvof the burner, near whi& gloss acquires what is termed a dark chergr 
red. • 
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unguidi a candle, and frpm this it might.be inferred, that more 
heatts consumed in converting tallow into a fluid than is carried 
off by the wickJiolder of a common lamp ; but, in a common 
lamp, much of the heat that is abstracted by the metallic wick 
holder, is communicated to the oil in the reservoir. A lamp 
without a wick may readily be extinguished by abstracting heat 
from the burner. ^ 

If a small stream of water, projected from a tube, l>e direct* 
ed through the flame of a candle, tlic stream being inndetf) pass 
immediately almve the wick, the form of the flame is thereby 
scarcely affected ; white light is defective at the s]x>t where the 
water enters and comes out of the flame, and in this much onb, 
is the combustion interrupted. On receiving the water into a 
vessel, after it has )mssed tlirough the flame, a film of tallow is 
observed to form on its surface, and whicli is derivetl from the 
vapour in the interior of the flame ; part of which has been car- 
ried off and condensed by the water. When the stream is di- 
rected through the white part of the flame that is above the oval 
space formerly mentioned^ tlic* effei t produced on the flame is si- 
milar ; no tallow, however, is ol>scrved on the surface of the wa- 
ter; but, in.stcad thereof, a considerable quantity of earl)on, in 
the form of soot, is de]K)sit«L When the water is imulc to jiass 
through the flame, near its ajjcx, the combustion is interrupted, 
and the top of the flame aixpiircs a brown colour. The same 
efffect is produced by a solid body, and likewise by a stream of 
air ; and hence it might apj)ear, that the interruption of the com- 
bustion was simply a conswpience of th& al>straction of lioat ; 
but the flame of a spirit-lamp, wlien pro)7elled on the^apex of the 
flame of a candle, interrupts the combustion, and gives the. lat- 
tcij a brown colour. The following facts, illustrative of the ex- 
^ trication of white Ught, may also lx* iioteMl. When any solid 
body IS^prootihed to the flame of a candle, as to be at the 
distance of abqpt three-tenths of an inch frrnn its surface^ the 
part of the flame that is immediately aliove, exhibits a sensi- 
ble incilease of white light ; but when the solid body is brought 
to within the tenth of lui inch of the opaline brush, the. space 
which formerly presented an increase of white light js now alto- 
gether deprived of it, the flame remaining in other respects un- 
.j|fcM>tiged^ The^spaee that is deprived of white light h^'s a rela- 
to the form and size, but to no other prf)pcrty of ihc solid 
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body. The* flame of a spirit-lamp, and a stream of cold air, 
from a blowpipe, have the same effect as a solid body, in cauring 
the white light to disappear If a solid body, such as the end 
of a wire, be passed through the opaline brush, so as to come 
into contact with the part of the flame from which the latter 
proceeds, there is observed from the point of the wire upwards, 
a line, in which the quantity of white light is very distinctly in- 
creased ; but on carrying the ]K>int of the wire into the interior 
of the flame, the line which was in the former instance rendered 
more luminous, is now rendered transparent, and is altogether 
deprived of white light ; so that mi passing the wire (juite through 
iJie flame, the latter apjicars as if meclianically divided into two 
parts. By greatly diminishing the fore.e of the current of air, 
as it impingt‘s on the lower part of a flame*, that part of the lat- 
ter, which, in ordinary circumstances, is altogether of a blue co- 
lour, becomes nearly as luminous as the rest of the flame. This 
may be illustratetl, by causing a small current of air to pass in a 
transverse <liivction, and at a small distance. Irom the base of 
the flame, or by bringing the extremity of a small tube near to 
it, and applying suction, sanu* effect is producwl by in- 

creasing the supply of vajiour at the lov/er part of the flame, 
'rhus, when a small metallic ball is eonnectwl with the orifice of 
a burner w^ithout a wick, or when a double burner, the one w ith- 
in the other, is used, the usual blue light, at the base' of tiie 
flame, is scarcely perceptible. In liolh those eases an unusual 
supply of vapour is produced at the base of the flame. 

It was stated on a ibvmer occasion, that, when a vessel of wa- 
ter was placed under a blue .spirit-flame, and a solid body, near- 
ly at a red Jieat, w’as introduced into it, the small particles of 
water that were ihu^^ impelled on the exterio. . i.face of the flame 
caused an extrication of yellow light. It was also stated, that, 
when small particles of water, driven \y a simple meakftaitc^Tfm- 
pulse, impinge on a blue flame, no yellow^ light was given out. 

• Particles of water may be thus discharged, by giving a whirl- 
ing motion to a moist' body, and in various other ways, with- 
out obviously modifying the flame with whicli they come into 

• Hence a^amp, with concentric wicks, as hitherto constructed, is not likely to 
alTord the degree of illumination that might be expected from the increased sur- 
'“'iSbe of flSkie and consumption of i^l. Ijt is better adapted to alTord an increascsof 
heat than If light. 4 • 
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contact But, without the assistance of heat, water, and mimjr 
other fluids, may be made to impinge on a spiriuflanie^,j|lk.as to 
cause the extrication of yellow light. For this purpose, tt kon* 
ly necessary to impel the fluid in such a way, that, in escaping 
from the vessel in which it is contained,, it shall produce a whiss* 
zing noise, similar to that caused by the escape of soda water 
and carbonic acid gas, through the )x>res of a cork ; or^ to that 
produced when a hot body is dropt into water. On such occadoWt. 
particles are expelled of such a size as renders their explosion 
inevitable on coming into contact with the flame ; the larger par- 
ticles pas^ng through without sufTering more than a slight dimi- 
nution of their bulk. Thus, let a small quantity of water be ir. 
troduced into the hollow bulb of a glass blowpipe, and on bring- 
ing the water to a level with the distant part of the tube, let air 
be forced through the instrument, so as to expci water from its 
point, with a whizzing noise. Thus expelled, particles of water, 
alcohol, sulphuric acid, and many other fluids, cause a blue flame 
to give out yellow light. A similar discharge of fluids may be 
produced in various other ways, and always with the same effect ; 
such as tallow mixed with water, &c. When muriate of soda is 
placed in a flame it decrepitates, and the yellow light is brilliant, 
in proportion to the violence of the decrepitation. The muriate 
of baryta also decrepitates, though in an inferior degree. When 
held near the apex of a sfariuflame, it gives out white fumes, and 
these fumes give a yellow colour to flame. The presence of a li- 
quid, such as water, is necessary to the formation of the fumes, 
which seem to l)e simply particles of the siCit, in a state of minute 
division. It would be desirable to a.scerlairi the eflpcl of these 
salts on the flame of a combustible, into the composition of which 
hydrogen docs not enter, and whose combustion is not supported 
by ‘oxygen. 

rrfi rtljr i h in rod of glass is broken ib a spirit-flame, 
yellow light is ^ven out ; and the same effect is prodijiced by 
j|rinding together the ends of two rods in the immediate vicinity 
of the fp.me. Two pieces of pumice stdne, that have been pi*e- 
viously brought to a white heat, also cause the extrication of yel- 
low light, when struck or ground close to a spirit-flaipe. Many 
other incombustible bodies produce a similar effect ; and in sucli 
origin of the coloured light^is very obvious. 

;^^^e gaseous oxide of carbon, during its combustion, 


I 


:ivcs out 
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but a very faint light, which is of a blue colour ; but when parti- 
cles of carbon are presented in such a form that they can be^eome 
ignited, the colour of the light that is given out during their ig* 
nition, seems to depend on the existing temperature Ibd the sup- 
ply of oxygen ; it is red, yellow, or white. At a certain tempe- 
rature the charcoal that is deposited from a flame seems to unite 
with oxygen, without the extrication of light. Thus, if the end 
of a rod of glass, that has been blackened in the flame of a can- 
dle, be introduced into the centre of a spirit-flame, the charcoal 
becomes red, without undergoing any farther change ; but, on 
withdrawing the rod from the flame, the charcoal, after becom- 
^ i’Ag black, is observed to disappear from the surface of the glass, 
exactly in the same way that condensed aqueous vapour disap- 
pears in dry air from a polished surface *. If the rod be made 
to pass quickly through the air the charcoal becomes ignited ; 
but more of it is not consumed than is observed to disappear when 
ignition is not thus produced. The yellow light that is extricat- 
ed, when solid vegetable or animal substances arc brought into 
contact with a blue flame, is doubtless produced by the ignition 
of minute particles of charcoal. The yellow light given out when 
alcoluilic fluids are burned with a wick, or when minute particles 
of various fluids are made to impinge on a blue spirit-flame, has, 
1 have reason to believe, a similar origin. — 

After the prccetling part of this paper was written, a first op- 
portunity w^as had of perusing the highly interesting palters on 
Combustion, by Sir H. Davy, published about ten years ago, in 
the Transactions of tHc\Royal Society of London. In these pa- 
j)ers the researches of that celebrated chemist are stated to l)c 
unfinished, ^ but whctiier he has since that period prosecuted the 
subject, 1 have not Ijad the means of ascertaining. Perhaps, w iih- 
out being guilty of presumption, it may be asked, Is tfe? evi- 
dence hitherto Educed, in support of the following opifiidffsToiT^^ 
elusive ? ^ 

* The flame of combustible bodies, in all cases, must be con- 
sidered as the combustion of an e*xpIosi^e mixture of inflamma- 
ble gas, or vapour, and air ; for it cannot be regarded as a mere 

* If it were merely carried olf by the current of heated air, it might he expect- 
ed to ^^aimilarly carried ofT when in the centre of a spirit flame, for the velocity 
of the va|!W is fhlly equal to tha t of tjic upward current /)f air caused by htht 
cman ating ifrom the glass rod. ^ 
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combustion at the surface of contact of the inflammable matter ; 
and the fact is proved, by holding a taper or a piece of burning 
phosphorus, within a large flame made by the combustion of aU 
cohol ; tlie tfame of the candle, or of the phosphorus, will appear 
in the centre of the flame, proving that/therc is oxygen even in 
its interior part. 

“ The form of the flame is conical, because the greatest heat 
is in the centre of the explosive mixture. 

The heat diminishes towards the to]> of the flame, because 
in this part the quantity of oxygen is least. 

“ When the wick increases to a considerable si/c from collect- 
ing charcoal, it cools the flame by radiation, and prevents a pnp 
per quantity of air from mixing with its central part ; in conse- 
quence, the charcoal throwm off* from the to[> of the flame is only 
red hot, and the greater part of it esca[Kis unconsumed/’ 


Hypofhvah regardutg Maguvlitfin. Hy Dr Iku uni:!:. 

TI?HE following hypotliesis is projM)sed in the first volume of 
Dr Buchner’s Elements of ('hemistry, at present in the j>ross ; 
it has been inserted by ibc autlvor in a Gernian Scientific Jour- 
nal, (Archiv fur die gesammte Naturlelire, 18f25, No. IS.) 
However bold it may be, it appears to ns, that, with regard to 
the subject to which it applies, nothing should be absolutely re- 
jected. The new analogies wliich it is the object here to ex- 
plain, open a field entirely free to the, ihiagination of natiu'al 
philosophers. # 

** There are still,” says Dr Blichucr, so many ol^scure things 
in Ac phenomena of magnetism, that it w/»iild be rash to pre- 
any jpxplanalion of these phenomena, otherwise than as a 
racrehypefTnesis. Wc may admit as demonstratccl, that the mag- 
netic influences « arc as extensive in their operation as light, ca- 
loric, arid electricity, but that they arc in a stal<^ of reciprocal ‘ 
n^^j^^ization, which j>rcvcnts''lhcir being made sensible. There 
a small number of bodies tvhich have the property of 
i^caking this jilalc of equilibrium, and manifesting.- north and 
south j>9iaritic.s. Among these wc distinguish the loadstone, 


Iton, St' 


nu-kei, coliaU, &C. 'fo vhal is this miiai-k^jle ptv 
Is it to n pwuliar crvstalli&ation of ihc^i liodicv., 
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or rather to some defect of cquiUbrium in their chemical consti- 
tution ? Of this we are ignorant. It seems to me, that it^may 
be admitted, that, as light emanates from the sun toward the 
earth, magnetism in return emanates from the earth toward the 
sun, in a state of neutralization in the equatorial zone, which 
receives the greatest quantity of light, and in a state of polariza- 
tion toward the poles of the globe, which receive the least of it. 
It cannot be refused to admit, that light, caloric, electricity and 
magnetism, are in a certain mutual relation of causality : the ques- 
tion is merely, what is this relation ? The following hypothesis 
appears to me the most simple and most natural. 

I’hc planets receive from the sun light and electricity in the 
neutral state ; they ilec‘onipf)se these principles, and reproduce, 
ill their turn, caloric, aiul the two polarised electric principles. 
But caloric dilates bodies, and break.s in them the eqiulibrium 
of their cohesion, and of tlieir chemical constitution. Then ca- 
loric itself iiiulergoes a inudiflcalion, which is stiii enigmatical to 
us, in virtue of whicli it is transformed into magnetism. All 
ponderable bodies arc conductors of magnetism, for which they 
ap])car to have little afliiiily. Organised and living bodies, such 
as our own, are snibihle to light and heal ; but we want a Seitse 
for the magnetism with which we are conslanily surrounded and 
penetrated : hence the difticiilty of undersianding this agent 
aright. If we inlialiitcd the sun, perhaps, in place of a sense 
for perceiving light, we slioiild j>os.scss a .sense for perceiving 
magnetism. 

In llie present hjmothcsis, inagneti.sni would not emanate 
from the earth only, biu also from all bodies in the universe that 
arc illuminiUed by the sun. We may consider as proofs of these 
magnetic cAianations; The magnetic currents whicli are 
established in the cifndueting wire of an electro-chemical ajAia- 
ratus, or in a Oicrino-magnelic metal ; for the 
sidered in this point of view, is nothing else than a great thenno- 
magnctic apparatus ; and, the circumstancc'that, in tKe most 
elevated regions of tha^jarth’s atmpspherc which man has hither- 
to been able to attain, the magnetic needle remains as sth^ngly 
yiolarised as at the very surface cf the globe. 

“ FurthA*, if wc reason according to the ordinary laws of' na- 
ture, cannot regard it as probable that the planets, placed as 
'iirpy ar^right opposite to flic miii, act an enlifely passive part 
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We see every where in the universe mutual changes taking place; 
why ^should the sun, on its part, be always giving, and never re* 
ceivin^^any thing in compensation ? If it were so, notwithstand- 
ing the magnitude of its mass, the productive power of light 
which it possesses Would necessarily diminish, after a lapse of 
some thousands of years, while the earth and the other planets 
would be supersaturated with light and heat. Now, this is what 
we do not see happening. It appears to me much more pro- 
bable, that tliere must prevail, with respect to this, in the plane- 
tary system, a continued order and a periodical return. The 
sun might be considered as the heart of this system ; a common 
principle would emanate from this centre under the form of ligl)/. 
and would flow toward tlie planets, as the arterial blood flows to- 
ward the extremities ; it would there be successively transformed 
into caloric, electricity and magnetism. In this latter state, it 
would flow back toward the sun, as the venous blood flows back 
toward the heart, to be reconverted into a state of light, by a mo- 
dification the inverse of the first. Perhaps mathematicians might 
even seek the cause of the laws which regulate the motions of 
the celestial bodies, in tliis alternate transportation of light to- 
ward the planets, and of magnetism toward the sun. We see 
motion result from analogous currents in the rotatory electj'o- 
magnetic apparatus.” — Bihl. Unwcrscllc, 


On the Canstniction of Meteorological Instruments^ so as to as^ 
certain their indications^ during absht^v^ at any given instant, 
or at successive mtervals of time. With a Plate. ^ 


Early last summer a paper, d[)y Mr II. H. Blackadder, w^as 
reaid before the Jloyal Society of Edinburgh, in which was de- 
ibhfibJnaode of constructing meteorological ^instruments so 
as to determine their indications, during absence, at any given 
instant, or at successive intervals of time. One « instrument, of 
this ctestruction, was exhibited, which « bad been in daily use 
for uppNtds of a year, and whidh had been found to give per- 
jlpGu^ton. An apparatus, consisting of several thermo- 
iWiers or atmizomic faygrometez^Fi, was at the same time exhibi- 
^nearly com];>leted, and ^by means of wdiich, with tj^,rce 
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spections in the course of the day^ the atmospheric temperature, 
and (on the principle of the late celebrated Dr Hutton) its hu- 
midity, for every hour of the day and night, could be rej^ly 
and exactly detcrniincd. For a particular account of this new 
mode of constructing a meteorological apparatus, the reader is 
referred to the last volume of the Transactions of the Royal So- 
ciety. The present notice is chiefly confined to an explana- 
tion of the figures, Plate IV., where certain forms of construc- 
tion are represented, and which will render the practical appli- 
cation of the principle easily apprehended. 

Tlie possession of a single thermometer, constructed on this 
orinciple, renders the keeping of an accurate therinometrical re- 
gister a comparatively easy task, as the observer is freed from 
the irksome necessity of being always at home and disengaged 
at certain fixed hours. This freedom, be it also observed, is at- 
minable at a very trifling exiuncc ; and at a very small addi- 
tional expence, two thermometers and hygrometers may be thus 
constructed, and by means of these, an accurate and valuable 
register may be kept with very little inconvenience. In compa- 
rison with the usual method, it wotild be found an agreeable 
amusement rather than a labour, tolerable to very few, and easy 
to none. 

Esrplanailon of Plate IV, 

F'ig. 1. Pepresents an apparatus applicable to various pur- 
poses, and, among others, that of ascertaining the tempe- 
rature, or the temperature and humidity, of tlie atmosphere 
every successive hc^;r of the day and night. For this purpose, 
only three inspections in the course of the day are requisite ; 
for exahiple, at 7 A. si., 4 p. m. and 1 1 f. m. 
fl. Seven fSiermometers suspended on rollers or hinges ; four are 
ill one row in frBnt, and arc represented in their vertical po^ 
sition ; the pther three are suspended about an inch and a-half 
behind these, and are seen in their horizontal position! 

These thermometers are, on the present occasion ^supposed to be 
made with hid, colourless, and carefully filtrated spirit, tliat 
has been deprived of air. Tbc index may be very minute, 
and, consequently, the bulb small, whidi last is an impo^nt 
consideration. Tlie tube should admit of the spirit to 

alxmt 140* Fahrenheit, thougli it may be unnecessary to di- 
the scale much above 100*. 

^ I * 
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b, b, Seven valves, four of which are shut^ and three open. They ' 
exclude ruin^ snow^ &C. and coniine the heat in ^ven short 
tubes^ which receive the bulbs of the instruments^ when these 

, ' are in their horizontal position* 

c, A glass frame or screen for protecting the bulbs of the instru- 
ments when in the vertical position. The wooden frame of 
the apparatus is vurnislied, so as to be completely water-proof. 

dj A lamp giving out no smoke or soot. ^ 

e, A chimney. 

. The temperature of the instruments, when they have receiveil 
their horizontal position, may be kept above that of the at- 
. mosphere in various ways ; as by causing water, or ardent 
spirits and sulphuric acid, to distil slowly from separate r('- 
servoirs, and tlirough capillary tubes, on the bulbs of th'e^ in- 
struments. An index may even be fixed to its place at any 
given instant by means of a magnet, and an artiiiciul suppl}' 
of heat be thu.s dispensed with ; but, in general, a lamp will 
be found most convenient. On many occasions, however, even 
a lamp is unnecessary, provided tlie air of a moderately warm 
room has free access into the vapour chamber, A, fig. 2. ; par- 
ticularly if the communication be such as to fa^'OU^ a constant 
circulation of air. 

J\ All index for marking the hour or time at which the regi.'.- 
teririg commences after each inspection. The outer circle is 
divided into seven equal parts, and is fixed to the wooden 
frame. The inner circle slides on the outer, and is divided into 
twenty-four parts, corresponding with the tM'elve hour.s of the 
day and night. If, for example, it is wished, at 9 x. m., to as- 
certain the temperature each hour, for seven hours in succe.s- 
sion, the index is made to point t/^7 on the outer circle, and 
10 A. M. on the inner circle is brought' opposite to 1 tin the 
outer circle. ^ ^ 

The axis of the index projects so as to admit of ilsbeiiig connect- 
ed with a small time-piece or table-clock, hy means of a small 
which may be rcinoVed at pleasure. • Whoiii the appara- 
tus is fixed on the outside of a wiudoM^ the .sthull rod jiasst^s 
^ ^thrdugtt a perforation in the &nuie of the windott', the time- 
' piece Ixiing placed on^ table' wi^ih the room, and the two 
may' be thus adjust^ in 'Iess thari half a minute. * 
i f^res^ts the interior Ihe'^anisth qrthb'^apptwatus. 

^ a/A cylindleT, around whichj'at%q^f msWc4^ and in two spi- 
ral lines, are seven pr(^ed:ir(g ‘Ttfb' in^^^ 1. is 
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fixed on the axle of this cylinder. 

b. Seven levers moving on a common wire at c, each supported 
by a small spring d. ^ 

e. Small catches for retaining the instruments in an upright 
or inclined position. 

f, A wire, represented liy a dotted line to g, which keeps the 
valve b, fig. 1., shut when the instrument is vertical, and al- 
lows it to open when the instrument is moving to a horizontal 
position. There is one such wire for each instrument. 

A, The vapour diainbor, which is an oblong tin-box, connected 
in front with tlie lamp d, fig. 1 ., and at the otlier extremity 
with a narrow bent tube oi, which terminates in the chimney 
e, fig. 1. The va]M)ur chamber is at some distance from the 
wooden frame, and the space between them is filled with cot- 
ton or jM)wdered charcoal. 

, «, Are thill metallic tulies which project into the vapour 
chamber, and ari‘ shut at their under extremities. 

;j, p, p. Are small bent levels, which, by means of short springs, 
elevate the valves b, b, wdicn these are freed by the wires ff. 

. 3. llepresents a section of a small apparatus w'hicli may be 
carried in the pocket. 

The frame or case. 

A, Two slips i»f metal liearing each a thermometer and atmi- 
zoinic-hygrometer, with a separate scale for each. 

r, A lever kejit in its place by the spring d, and retaining b in 
a vertical position by means of a csitch. 

e, A revolving cylinder, with tivo projecting pins for depressing 
the levers. Wlivi the apparatus is used, the cylinder is put 
in motion by means of a pocket time-piece. 

/, The Vapour chamber. 

g, A ghkss-vessel containing rain or distilled water, and which 
may be raised^ or lowered on the upright stem A. 

t, A small glass-tube, having attaclied to its under extreniity a 
soft hair pencil, through which the water, in the glass-vessel, 
slowly distils, so ns to keep the bulbs of the atmizomic hy- 
grometei-s constantly moist. There may l>e a separate tube 
for each instrument, or one* tube may terminate in two or 
more branches, each mounted with its brush. The tulie slides 
up oj down through a cork in the glass-vessel, so as to regu- 
late or stop the flow of %vat,er. 

jiTly — OCTOBER 1826. 

* ^ 
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When n thermometer is converted Into an atmizomic hygrome- 
ter, it has been the practice to cover the bulb of the instrument witli 
soft Vjmbric or silk, for the jmrpose of extending tl»c moisture over 
its surface. But though this contrivance certainly answers the 
purpose, it is attended with considerable inconvenience ; for if rain 
or distilled water is not used, the clodi siM)n becomes loaded with 
calcareous and other earthy matter deposited from the water * ; 
and even when the purest water is used, the instrument' soon be- 
comes loaded with all kinds of dust, lime, soot, &c. When the bulb 
has become thus iiicrusted, it is desirable, if Jiot requisite, to renew 
the biljulous covering ; ti troublesome operation, wliicli cannot be 
effected withoui considoriible risk of breaking the iustruiUent ; and 
which is particularly objectionable in the case of slender, and 
tremely fragile air tliernumieters. 

This bibulous wivering may he got rid of, by having the bulb of 
the instrument made rough by means of fine emery, with or without 
the aid of fluoric acid ; ami by keeping up a constant supply of al- 
kalizeil water, by means of a capillary glass tube, fitted with a soft 
hair pencil, and connected with a suitable reservoir. 

It would seem, however, that an imperfection uttaclies Ut the dif- 
ferential hygi’oineter, which does not appear tohsivebeen particularly 
adverted to by 'vriters on meteorology. It has been admitted, that 
moisture is deposited from tlie atniosplien* on glass at a time when 
the former is not saturated with acpieous vapour. Hence when a 
differential thermoinetiT is used as a hyf,?rometer, and when, as bus 
hitherto been the case, the naktnl bulb of the instrument is left free- 
ly exposed to the air, it cannot be ascertained, in the evening for ex- 
ample, w^hethcr the air is or is not saturated, for moisture will be de- 
posited (as it appears) on tlu‘ naked bulb l)^re the air is saturated ; 
and when the naked bulb lias moisture condensed on its surface, 
the instrument no longer acts as a hygrometer. Perhaps this im- 
perfection might be remedied by keeping the surface eff the naked 
bulb coaled with a thin layer of a fixed oil that* freezes at a low tem- 
perature ; but this would rendgr it a very complicated instrument. 

• The depc3jitioi\^ from the water in this city, seems to be much more 
copious now than it was some years ago. 
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Some mcchanmd Inquiries regardkig the Formatim the 
Tails of Comets, By Dr Lehmann of Berlin 

.N^UMEiious attempts have been made to explain the formation 
of the tails of comets. The extraordinary aspect of those bo- 
dies, b^'^ exciting the imagination of natural philosophers, has 
often dra^vn them into hypotheses which have run wide of all 
the known laws of nature. I propose to inijuire here, if the 
form of the tails of comets, and their changes, may not Ik; ex- 
plained by means of known powers and mechanical laws only, in 
tjjic same manner as the flux and reflux of the sea are explained 
by means of gravitation alone. 

Comets do not difler essentially from planets, with respect to 
their motions, but the eccentricity of the orbit which they de- 
scribe is much more considerable than that of the orbit of the 
planets, sti that their course is accom]:)lished in a curve, whicli 
differs little from a paral)o]a or a hyperbola. The planets on 
which wc can observe spots, turn at the same time upon their axis 
as the earth does. The satellites in their motion always present, 
like the moon, one and the same side to the planet round which 
they move, the time of their rotation l)e]ng the same as tlmt 
of their circulation round the planet. That this agreement is 
not an eflc’cl of chance, but must have resulted, in the case of 
our moon, from the circumstance that its mass is larger toward 
the hemisphere which it presemts to us"(*, is what has been plain- 
ly demonstrated by the celebrated La Place, in his Mecanique 
Celeste (L. V. PI 2.)i. 

If wc rdlurn to the comets, we shall see that two cases may 
present themselves, with respect to their revolution round an 
axis. This rcvoliitibn is performed, either like that of the plaDcts, 
in such a manner as that they present all the parts of thrir sur- 
face in succession to the sun, or, like that of the satellites, in 
such a mannej* as that they always turn the ^mc hemisphere 
toward that star. It demonstrated upon mechanical princi- 


* Astronom. Jahrbuch, Berlin, 1826 ; and Blblioth ITniversclle, Mars 1826. 
In conat^uence of the earth's attraction, and of the circumatanee that the 
mass of the moon mii4|.liave been originally fluid. 

X It iKv'ng understood that, at "iic commencement, the ttmes of these two nJi- 
iioiis did ^.ot differ in any considerable quantity. This cxjflanation is originally 
One to l.a Virange. 
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pies, that no third case can exist. Now, it is easy to see, that a 
comcK which should tiini round its axis, in the first of these 
ways, coulil not have a tail ; for, if we suppose tlmt some parts 
of the atmosphere of the comet were upon tiie point of extend* 
ing, over a larger space oi‘ the side opposite the sun, tliaa of any 
other side, they would be immediately displaced by the rotatory 
motion, since they must possess this motion in cominoii \V.ith the 
nucleus. It may therefore be admitted, that, before a comet 
can have a tail, it must ncccssaril}^ always ]>reseiU the same side 
to the sun. Knowing that some comets shew no trace of a toil, 
while others acquire one near their jDeriholioii, wc may consider 
it as established, that the former turn in the manner of planet^ 
and the others in tlic manner of satellites. But if a comet al- 
ways present the same side to the suii, it can only Im?, because 
it has a greater mass on the side u Inch it thus presents, than 
on the opposite hiile, as La Place ha^ demonstrated with respect 
to the luo/m. Its cealre of gravitx Mill therefore be found be- 
tween die centre of iigure of the nucleus and the Min, and nothing 
prevents us from siipixisiiig this centre of gravity near the sur- 
face of the nucleus. 

Tlic au^elerating forces, to which each particle of the atmos- 
phere of a comet will be sidfjectod, are the followmg, The 
|)owcT of expansion ; Tin; gravitation toward the sun ; 

The gravitation toward the nucleus ; The attrac- 

tion of all the other particles of the atmosphere. 

The fourth of these powers is so feeble, that, in our inquiry, 
it may be considered as an infinitely smali^ quantity, on account 
of tile extreme rarity of such an atmosphere. The s'mie might 
almost be said of the gi’avitatioii toward tlie nucleus ; for this nu- 
cleus so little density, that even when it h in proximity to a 
phmet, it exercises no appreciable attraction upon it. This is a 
circumstance wdiich may be verified by the comet of 1770, 
which approached the eartli to a distance only seven times great- 
er than that of the moon, without producing any sensible action 
UfKin itr . However, the parts of a cometary atmosphere, which 
a.v6'Mi^ the. nucleus, are so situated, that we cannot neglect the 
attraction which this nucleus exercises upon them. .There re- 
main, therefore, three powers acting upon thilHatmospher^ the 
ji&wer of expansion, the gravitation to ward the sun, and t'oe gra™ 
vitatiop tow ard the nucleus. I..el us decompose each ' f these 
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forces into two others, and of which one is parallel to the radius 
vector ; there are, then, mx forces, of which we have only to con- 
sider the three that act in the direction of the radius vector ' We 
shall consider the nucleus as a solid body, such as the atmosphere 
which surrounds it cannot penetrate, and that the densest part of 
this atmosphere rests upon its surface. 

If we consider the parts of the atmosphere situated on the side 
opposite the sun, it is plain, that being somewhat more distant 
from the sun than the nucleus, they will he attracted by the sun 
with Icfss power than the nucleus itself. The component of the 
attraction exercised by the nucleus upon the atmosphere will 
therefore be diminished by the attraction of the mass of the sun. 
While this diminution will remain insensible, on account of the 
too great distance of the comet Iroin the sun, the gravitation of 
the particles of the atmosphere toward the nucleus will be in 
equilibrium with the jmwer of expansion ; in the same manner 
as the expansive power of the earth’s atmosphere rcnmtns in equi- 
librium with its weight, so long as the air is tranquil. But, in 
proportion as the comet approaches the sun, this diminution will 
become more and more sensible ; the component of the power of 
expansion, directed according to tlie radius vector, will gain 
more and more ii|X)n the c ()m|ionent of the gravitation toward 
the nucicusy in the same direction ; it w ill therefore remove 
from the nucleus tlic parts of the atmosphere, situated on the 
side opposite the direction, and will form a tail. 

The tail which w'ill he formed in this manner, will always 
elongate more, and will alw^ays increase with more rapidity, be- 
cause several causes acting in tlie same direction unite to accele- 
rate this ificrcase. In the first place, every motion once im- 
pressed, will continue of itself in one direction, and with a con- 
tinued celerity. Secondly, if the comet approach the sun, Hthc 
diminution of intensity of the gravitation toward the nucleus be- 
comes on this very account always more sensible. In the third 
place, when even a particle of the atmosphere ^is in motion, for 
the purpose of removing from the, nucleus, the difference which 
there is between the distances of the sun from the nucleus and 
the particle, goes on continually increasing, and consequently it 
is tlie sami with the difference between the gravitation of the? nu- 
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cleus and the particle towards the sun. Thus, in all coses, the 
particle will renrove from the nucleus with an increasing rapi* 
dity on the side opposite the sun. In conformity with this, we 
often ^ the tail attaining an astonishing length in a short time, 
whSe at first sight . it might seem that the difference which ori. 
ginally exists between the distance of the nucleus and that of 
the particle from tlie sun, compared with this very distance^ is 
too small a quantity for the diminution that must resuIt*from it 
in the gravitation ever having an appreciable influence, or being 
capable of determining the formation of a tail. But this forma- 
tion depends essentially upon the circumstance that, according 
to my supposition, the comet always presents the same ade of 
the sun. Its extension t/a a length of several millions of mil^ 
will then be possible, because all the causes which tend to aug- 
ment this length, act without interruption in the same direction. 
If, on the contrary, the comet should turn on its axis like the 
planets, the enormous increase of its tail from the causes wliicii 
1 have just exposed, could not take place. 

How does it now happen that the tail decreases after the pas* 
sage to the perihelion r It is not difficult to reply to this ques- 
tion, by means of the principles already laid down. When the 
comet approaches the sun, two causes concur to retard the 
growth of its Util. The first resides in the law of aerostatics, 
which determines that the power of expansion diminishes with 
the density. The tail will not therefore increase so quickly as 
it would have done, had the |X)wer of expansion remained the 
same. The other cause is connected with the circumstance 
that we cannot see objects which transmit ^too little light to'our 
eyes. There results from this, that we can no longer distinguish 
the extreme parts of the tail, when it is much extended and con- 
sequ^tly highly rarified, because a diminutira of lustre is i^- 
ccssarily connected with this rarefaction of an atmosphere lumin- 
ous in itself.^ For these two reasons, the tail will seem lo us 
to be shorten*, anti to increase more slowly. It is very difSculi 
distinguish the limits of the atmosphere oi' a hornet, or its 
last Uyers : They escape our view, on account of their extreme 
ragty, the passage to vacuity being effected in a manner entire- 
ly joij^ii^eptiblc. There follow.s from this that the taV! of a co- 
appear so much the shorter that wt iWiploy n gi^gatcr 
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magnifying power for observing it, because this magnifier de- 
mkiishes the intensity of the light. 

So long as the comet approaches the sun, and also when it be- 
gins to retire from it, the causes which contribute to elongate 
the tail will gain much upon those which tend to shorten it ; 
and the greatest length will take place immediately after the 
perihelion. But when, after the perihelion, the comet begins to 
retire iVom the sun a sufficient space, the latter causes will begin 
ill their turn to gain upon tho first. The gravitation towards 
the nucleus will always be less surpassed by the ]x>wer of expan- 
sion, which will itself have become smaller and smaller, from 
the rarefaction of the atmosphere. There will thus be a period 
at which these two powers will be mutually balanced, and at 
which, in consequence, the power will vanish, in virtue of which 
the jiarticlcs of the atmosphere were propelled from the nucleus 
on the side oj)jK)sile the sun. After this there will immediately 
rise a contrary power, which will draw them towards the nucleus. 
However, in virtue of the law of inertia, the tail will still grow, 
but with a skiwer progress ; after a certain time it will be sta- 
tionary, and at length it will rapidly diminish, so as to form a 
new and condensed atmosphere. As this atmosphere cannot entire- 
ly disappear, the growth ol the tail will diminish more and more, 
till the period when the aimet will be siiffieieiitly removed frotu 
the sun for its atmosphere to return to the same state of con- 
densation which it [Kissessed at the commencement of the phases 
which we have described. 

Hitherto we have only consictcred the parts oi'the atmosphere 
of a comet which arc situated oii the side farthest from the sun. 
Wcmigh% by a perfectly similar mode of reaseming, conclude with 
respect to«tliosc which arc on the side next the sun, that they 
ought to retire fn^m the nucleus and stretch toward the sun, as 
the others extended in the contrary direction. There is no es- 
sential differdhcc between the two regions of the comet : It must 
form as long a tail on the one side as on the other. Why, 
then, do we only sec one on tho liemis{>herc farthest from the sun 
Because tlic centre of gravity of the nucleus dws not coincide 
with ils centre of form, but is situated much nearer the surface 
of the hemisphere turned toward tlic suii. 

It is demonstrated by calculation, ibat the centre of giavily be- 
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ing so placed, the diminution of gravitation is much smaller in 
the parts of the atmosphere turned toward the sun, than in those 
which are on the opposite side ; the tail must, therefore, be much 
shoj^r"^ in this region than in the other. And as the centre of 
gravity may be supposed extremely near the surface of the 
nucleus, as has been said above, it may be conceived that here 
the dilatation of the atmosphere no longer forms a tail, but only 
a nebulosity. • 

Lastly, the tail is ordinarily inflected, so as to turn its conca- 
vity toward the side from whence the comet conics, and to have 
the plane of its curvature coinciding with that of the orbit of the 
star. The reason is this, — the fiarticles of the tail cannot follow 
the circulating motion round the sun, with the same rapidity 
as the nucleus, because to the same linear velocity correspond 
angular velocities, so much the smaller in projxirtion to the great- 
ness of the distance from the sun. The radius will be tangent 
to the curve of the tail in the vicinity of the nucleus, Ix^cause 
there the angular velocity of the particles of which it is compos- 
ed does not differ from that of the nucleus. It is easy also to 
comprehend, that the tail will appear so much the n>ore strongly 
inflected, the larger it is ; a result of our hy|.X)thesis that agrees 
with observation. 

According to what has been said al>ove, the formation and 
change of the tails of comets may be considered as a sort of flux 
and reflux of the atmosphere of their bodies, perfectly similar to 
the tides which are caused by the moon in our cKean, and per- 
haps even in our atmosphere. 


On the Snakes of Southern Africa, By Andbkw Siwifn, M. D. 
M. W. S. Assistant-Surgeon 98tli Regiment, and Sdperinten<- 
d^t of the South African Museum Comlhunicati»d by the 
Author. 

In no branch of, natural history is tlu* want of accurate and 
jicrspicuous description more felt than in Ophiology. Such im- 
perfections have unquestionably tendc*(l to retard the advanoe- 
mept ^^,^e science, to create diffidence and doubt in the mind 
of the inquirer, and to keep back eomniuuications on ’the sub- 
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ject, from a fear of unnecessary repetition or a chance of plagia- 
rism. 

As authors have hitherto, in general, been satisfied with hav- 
ing dead^ distorted, and variously altered specimens for the de- 
scription of species, in that way the confusion complained of 
most probably arose ; and if so, the only method calculated to 
remove it, would be a series of accurate obser\’^ations made up- 
on living* snakes. As considerable difficulties must necessarily 
be overcome before that can be generaUy effected, and as but 
few individuals, comparativelf^speaking, can enjoy the means of 
carrying on such inquiries, it therefore iKJcomes the duty of all 
interested in the subject, to lost* no opportunity of forwarding 
such a desirable object ; and, under this impression, I have taken 
minute descriptions, from living examples, of the species actu- 
ally contained in the South African Museum, of which the an- 
nexed are abridgments. 

Sudi of them as have iK'on ascertained, beyond doubt, to lx? 
already known, arc designatwl by the established names ; but 
where no descriptions have IwK'n found in Shaw or Lac.epede 
(the only authors I have on the subject), answering exac^tly to 
the appearances which have iHxni observed, I have given them 
names myself; and, in one of tliosi* insUinces, have selected, as 
a specific distinction, the name of the noble individual who 
jirocured it, and to whom natural history is indebted for 
the institution of the South African Museum, where the speci- 
men is now deposited, viz. liOrd Charles Somerset, governor of 
the Csqie of G<k)(I Ho})e. v.. 

The descriptions, though concise, and I>y no means complete, 
have been pibved to lx? sufficiently explicit to enable individuals 
to distinguisR, with certainty and facility, the different species, 
which is aD I aim at on the present occasion ; reserving the mofe 
ample details, as well as the accurate representations \\^ich I ac- 
tually possess, for a work expressly on the subject. With re- 
gard to number 5, I have considered it as a sptfiics of the ge- 
nus Naia, more, howeverr fnmi its manners than from its natuml 
appearances. In relatkm to the former, they are exactly like 
tliose of number 4, or the Naia capensis, and so completely * 
different froffi those of the vipers, that I have jilaeed it, though 
dcA^f'* I the I(K)se skin on the m*ck, with the former, at least 
till such time as an opyjort unity oe^airs of asoerthining, by ana-. 
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tomical examination^ its proper genus. If examples of all sorts 
of snakes could be procured alive, and kept so for some conn* 
derable time, many excellent specific characters, as well as to- 
luable generic distinctions, would doubtless be obtained, and 
classifications, which have hitherto been formed upon in|||jKicient 
data, might certainly be fixed upon clear and lasting 
Indeed so convinced am I of that being practicable? that I hawe, 
for some time past, lieen forming a collection of live snaRea ||^j|j li> 
from experience, I find that the more their natural dis)X]4|||jp 
and appearances arc remarked, tl® more perceptible is tlWlii 
sufficiency of our present divisions, and the want of reform. 

To attem}>t the latter, however, with any prospect of succelil^i 
would require, previously, great observation and extensive expe- 
rience, both of which must be the work of time ; mid therefore, 
by waiting for them, other ])ersons might notice what w'e ouglu 
to do at least in relation to our own colonies. Therrforc, to 
prevent that hajjpening to the Cape of Good Hope, I propose*, 
in successive papers, to give short sketches of tlie different spe- 
cies of the scr])eni trilx* which «are actually contained in our in- 
fant inuseinii, dividing them, for the time being, according to 
the most popular classification at ]m*sent in use. 


VII^ERA. 

a. With orhicnlo-cordatc Head^ and Favfi^s, 



Puff-Adder of the Inhabitants. 


if round colour above, varying from brown to brownisb-ycllow or dirty yel- 
low, aiul variegated throughout by transverse cur^^ or zte-zag bauds of 
black, and bright yellow or cream-ixilour. The Iwight yellow or cream- 
colour, which ever of them it happens to be, is geii^lly fbithd immediate- 
•ly behind the black ones, and the same colour isuMlvariably observed mark- 
more or loss of other scales in various sitiiallbns. The lateral portions 
block bands are mostly somewhat scniielrculor with their curvatures 
r backward^; the central parts again ocutely angular or arrow-shaped, with 
their points nearly in the middle of the back, and directed towards the 
tail, 'rbe bands on the anterior and middle jiarts of the body ore for the 
most part continuous, though marked by such a ser^l^ntine course, but'- 
nefjpjLt c )»%ail they Iiccome mudi less dlstiiiat, and 'arc oflOii cither con:- 
puWly interrupted or lost. Towards the middle as well as more ib]L*wai*ds, 
they have tlnye distinct curvatiire.s (^r angles, one on each side, being ge- 
nerally- seiiiicjrciilar, and the third on the middle of the liaek mostly acute 
and angular, llcsidc.^ those three |H»rtions, some of the 4)aiids have at 
their extremities also u biack blelch on c:»c!i ^ide, which in some in- 
stances .IP' cnji|U‘i'led to them, hut in the majority are ae))a‘a4N^■’%JJle 



Dt Smith on tke Snakes of Southern Africa. 


S51 


ground colour of the tail is generally darker than that of the body, and more . 
mstinctly intersected by several narrowreffular and contiiiuuus yellow bands, * 
which extend round the greater part of its circumference. Colour below, 
as well as on the inferior parts of the sides, bright yellow, some of tfe^ 
acuta and squamse, however, variously marked towards their extremities 
by blade spots. Head much depress^ and mottled above by black, vel. 
low, and brown. Generally posterior to each eye, iust over the place 
whei^ the jaws dilate bcdiind, there is a large blackish blotch, with a yel- 
low centre, and also before and between the eyes is usually observed a 
transverse black band, dotted more or less with yellow. The eyes are 
situated well forward and high up on the head, the nostrils are laz]^ and 

K dose to the edges of the upper lip. The scales with wmch the 
s covered, as well as those on the b(^y, are ovate, imbricate and 
carinated : The nose and lateral parts l>efore the eyes are covered with irre- 
gular flattened, granular-like bodies. Body diminishes suddenly and consider- 
ably in size at the commencement of the tail, which is slender fer the size of 
the make, and measures about j^th of the whole length, which is usually from 
three feet to three and a half The neck is considerably narrower than 
(,'i^er the body or the head. Its motion is moderately quick, its disposi- 
tioh fiery, aii^ its bite fre({uently, though not invariably, fataL Heuta 
somewhere about 130, squaiiue generally about 2*JI. 

The colouring of this snake is very iKJCiiliar, and BurchelFs * 
remark, that it is not easy to ex)nvey im idea of it hy mere dcs- 
eription^ is very just. 


!2. \'ii'EKA (trmaUi. 

Horned Snake of the Inhabitants. 

iiround colour above, ash-grey, bluisli-giey, or gi’eyish-grecn, with irregiiiar 
n)ws of irregular browMi spots, that have their edges considerably darker 
in general than their centres, lii most specimens, two distinct rows are 
observed along the middle of the back, but in some there is only one, and 
then the spots are considerably larger, and extend right across the imagi- 
nary dorsal line. Along each side again, is another row' of sjiots, but of a 
much smaller size than those just described, and between them and the 
scuia is a slight mottling of hlackish-bkic dots, ziz-zag streaks, or waving 
lines. Colour below a shining |)earljlwhite, with in many instances a 
slight tinge of red. Head depressed, ml like the body covcretl with cari- 
nated scales. Eyes jirominent, placed wml fbrword ; and each guarded a- 
hove by three or more short, erect and prickly pointed bodies, which have 
obtain^ fer >1 the name it bears amongst the colonists. Nedr consider- 
ably smaller tiian the head or body, and the latter diminishes much in 
thickness at tne vent. The tail is slender, pointed, and about 4 th of the 
length, wliich is seldonf more than fourteen or fifteen inches. Greater 
tlfldcness rarely more than that of a man's thumb, unless w^ben enraged, 
at which time, it can, in common with most vipers, increase itsgBmenslons 
very considerably. Scuta generally about 120, aiifl squama.* about 20. 

^ The motion o^this snake is but slow, its disposition is fierce, 
iihd its bite I have found* invariably occasion death, when in- 
flicted rtn young auinials, though not always when practised on 
old ones of the same species. 


• Travels in Southern Africa, vol. i. 

I r 
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b. With ovoito-cordate Head and Fangs, 

ViPERA niontana, 

Derg~Adder of the Inhabitants. 

Ground colour, a dirty brownish bhick, the intensity of which varies in dif- 
ferent specimens. Alon^r the back there are two rows of large, black semi- 
lunar spots, having their convexities directed towards each other, and their 
margins surrounded by a narrow ed^g of dirty white. Below those, on 
each side, is another row of similarly shaped and coloured spots, but of a 
smaller sixe, and having their convexities pointing downwards. These are 
separated from the centre rows by two white lonmtudiual lines, which are, 
W the most ])art, continuous, thougii here and there occasionally inter- 
rupted. The two lateral rows arc not well seen on the sides of the neck, 
but the two coiitnil ones extend distinctly forwards, along tl^ upjier sur- 
. face of the heail, as lar as the eyes; though, in -the latter situatum, Ihc 
spots aj*e of an oldong, instead of a semilunar sliapc. Between the side 
rows and tlie abdomen the colour is variegated, black, and dirty white ;> tiie 
sculu themselves are of the latter hue, and mottled with black or hlackisli 
blue; indeed, in muny exani))lcs, the latter is tlie prevailing colour. Head 
somewhat quadrangular, with its pusterior extremity a good deal broader 
than the neck, and, like the body, covered above by ovate and cariiiated 
scales. Eyes moderately large, and ])luced well forward. Nostrils close to 
the tip of the nose. Thickness, as in the two ])receding species, dinii- 
nislics rapidly about the anus. Tail slender, pointed, and about ^^^th of the 
whole length of the snake, which is generally between sixtecu and twenty 
inches. Greatest circumference seldom more tlian that of a man's thumb. 
Scuta generally about 132. Sqiianne about 20. IM otion raiber slow ; dis- 
j[iosittou ferocious, and bite poisonous ; though not invariably fatal. 

The alKivo a])proticlies so close in its characters to the Colu- 
ber Atropos of Shaw*, I/Atrojios of T ^acepetle -f-, that I feel 
disposed to view it as the same snake. 

It is coiniiionly found amongst short grass, in dry mountain- 
ous situations, all over Southern Africa. 

et 

}cxrkh/. 

Gtound-colour cinereous, with fimr rows of sj)ots, similHrly amnged and 
shaped as in the sort just dcsci-ibcMl, but their colour, instead of being 
black, is reddish-brown, with lighter centres. 

e 

NAIA. * 

• u, Wiflt loose Skin on the sides of the Ncch\ and Fangs. 
Naia capensift. 

RinghaU Slang of the Inhabitant... 

and dirty while, the colours disposed in alternate waving irmis- 
Verse bands. Tlie black is the prevailing or sole colour towards iho head. 


• Geiierai Zoology, vol. Ui. p.'u l p. 401. 

*f- Itistoiro NntureHo dw Merpens, tom. ii. fob 1.11. 4to. i^s, 
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and it is not till nearly two inches fi-om that part that the white is dis- 
tinctly seen. Towards the tail, as well as on it, the regulmr disposition of 
the two colours is most clearly marked, and the bands are most directly 
transv^erse. Below, the general colour is black, with the scuta, that are 
more than a few inches behind the chin, white at their extremities. Be- 
tween those that are thus marked and the head, the space is a deep shining 
jet black, except at two points, where some plates throughout are nearly 
white, and thereby give rise to two broad transverse iigfat-coloilred bands. 
Tail slender, tapering, terminated by a shining homy point, and not quite 
Jth of thjjs whole lenj^h of the reptile, which is generaily from two six 
to three feet. Head depressed, narrow before, a little dilated behind, and 
somewhat broader than the neck ; covered alM)ve by plates, of whkh the 
nasal or most anterior one is triangular, its apex extending u])wat^ and 
backwards, whilst its base is directed downwards, to form the anterior por- 
tion of the upper lip. Eyes ])romlnent, nostriis large, and o])enlng back- 
wards. Body broad and fluttisb, with a loose fold of skin on each side of 
the neck, which it can extend at pleasure, and form into small wing-like 
<..'%thin membranous jiroccsscs, like what is done by the Coluljer Naia of 
Linnaeus. Scales carinated, wdth those.* of the two lowermost rows larger 
than any of the others. (Greatest circumfereiico about the middle of the 
body, and that is seldom more than three or throe iiielies and a-halil Scuta 
usually nitoiit 180. Squanne about 48. 

The motion of this snake is very rapid, its disposition is very 
fierce, often almost apparently courting oj)position, and its bite, 
in all the instances in which I have tried it, has soon occasioned 
<leath. 

It delights in warm sandy situations, and is found pretty ge- 
nerally diftusi’d over the whole of Soiithern Africa. 

6. Without any Axavc Skin on tJu' Xcch\ hut mth Fan^'ft. 

5. NAIA Soyiu^r^Hctta, 

Naehl Slang or Night Snake ol‘the Inhabitants. 

( I round colour a l)rick red (»r oraiifk colour, and intersected by twenty- 

four or twenty-five Idack rings, whiclNve generally of greatest breadth 
alHiut tlie centre of the hack, or under the lielly. The one next to the 
head is by uuich the largest, anil above has a pointed extension in front, 
which runs a‘*short way along the crown of the head. At some distance 
before this rhig, on the hinder pan of the head, an irregular black spot is 
observed on eacli side ^ and ii’om the upjier lip of one side, to the same 
place on the ojiposite, directly cutting the eyes, extends a narrow iraiA. 
verse black band. Many of tlie black rings on the body have above an inter- 
ru])ted edging of yellowish white. Colour below a dirty r^isb-white, 
more or less deeply tinged here and there with yellow. Head depressed, 
inclined to ovate, and its sides slightly dilated behind, thereby giving to it 
a little superiority in point of breadth over the neck, ifbove it is covered 
by large plates, the foremost of which^ or the nasal one, is considerably 
elevated above the others, aVid triangular, with its apex extending upwards 
and backwards, whilst its base, which is slightly arched, is downwards, and 
forma the anterior part of the upfier lip. The thickness of the body is , 
pretty nearly the same ihroughout, and does not ex(H;!ed that of a man's 
thumb. It ihcreases but little behind the neck, yet it duuinishes consider- 
ably and rather abruptly about the Vent. Tail thickish along its whole 
length, terminated by a homy point, and measuring about of the whole 
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length of the snake, whicli is usually about two feet two or three inches. 
Sews smooth and slightly imbricate, towards neck and tail inclined ter ovate, 
but, about the middle of the body, a little disposed to an orbicular sliapc. 
Scuta about 159, squamae 20. Motion rather quick ; disposition ex- 
tremely fierce ; and bite often mortal. 

This sort of snake is but rarely met with here ; indeed the pre- 
sent is the first I have seen, though for the last four years I 
have been endeavouring to procure one. The inhabitrjits assei't 
that it only moves niiout during the night, and thereby account 
foi* its lieing so si'ldoni found. 

EI.APS. 
a. With Fangs. 

(5. Ej.avs pwwiains 

Koussebund or Garter-Snake ol* tlie Iiihabitants. 

(i round colour, a deep jet-black, variously marked by minute white dots aiul 
blotches. Along the centre of the hack the spots are largest, and of irre- 
gtilar forms, some being roundish, and others triangular, oblong or waved. 
On each side of this ceiiti’nl row is a 2 (ig-xag line of white dots, which 
forms more or less frequent connections with the s]>otH of the central row 
just montioned. immediately under this second row, is a third also of 
white dots, nearly straight, and extending distinctly from the head to the 
tail, ^^)1oul' below black and white, disposed in aitemate transverse nar- 
low lines, which, under the tail, appear in a double scries. Hoad small, 
soniew'hal ovate, roundish in front, and covered above by ])1at€*s, the colour 
of which are black, with an interrupted wdiitish line running along the 
middle of the crown, and the sides slightly sjmtted with yellowish-iriiite. 
Mouth small. Neck not less than the head ; nor is any part of the body 
larger than the neck ; so tliat the whole is therefore nearly of the saiue 
thickness, except the tail, which tajiers gently to a fine slender point, and 
measures about oiie-eiglith of tlv. length of the whole, which, in the speci- 
men described (the only one 1 1/ ive seen), W'as about nine inches, and no- 
where thicker than a common ^uilL Scales smooth, slightly orate, and 
scarcely, if at all, imbricate. " Scuta 183, squama* 38. 

This is a rare species of snake at the Caix? ; its motion is 
quick ; its appearance beautiful ; and its bite highly venomous ; 
having in several instances occasioned death while it continued 
alive in my possession. Other snakes bcsidofi this, which arc 
cither remarkable for their beauty, or the variety of their colours, 
when o(‘ a smaii size, arc generally considered by the inhabitants 
as a Kousseband. , ' 

' ( To be continued.) 
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PkUirc of' Vegetation on the Surface of the Globe , — C^onTiuucd 
from page 1S4. 

A^FTER having viewed with M. de Huiiriioldt, tlic rich ve- 
getation of the most beautiful countries of America, if we now 
transport ourselves to the wild and desert shores of New Holland, 
with Dilhrdierc, Brown and Peron, we shall find, in the little 
tliat is known of this vast continent, vegetables entirely different, 
although in the same degree of latitude. Those which have 
been collected, approach more to the plants of the Old Continent ; 
those destined for the nourishnieut of man are here as rare as 
they are common in America. These countries arc scarcely in- 
habited, and the men who live in them have hut barely en- 
tered u|K>n the confines of civilization, so jK>w'erful is the influ- 
ence ol* useful vegetables over the multiplication and devclo]>- 
ment of the human race. In calling the atU^ntion of the reader 
to the works published upon the plants of New Holland, by^ 
Messrs de la Billardiere and Browm, I shall here confine myself 
to the more interesting parts of M. Perotfs description of the 
vegetation of Van Diemaifs Land. 

‘‘ It is a very singular spectuckV says tins naturalist, which 
those profound forests jireseiU, the ancient offspring of nature 
and time, w’here the stroke of the axe is never lieard to resound, 
where vegetation, becoming every day richer in its proper pro- 
ductions, can exercise itself wifl'imt restraint, and every where 
extend its developments without obstruction ; and when, at the 
extremity of the globe, such forests exclusively present them- 
selves formed of trees unknown to Europe, of vegetables singu- 
lar in. their organization, and in their varied products, the in- 
terest becomes more* lively and interesting. Here, there edh- 
tinually reign a ipystcrious shade, a great coolness, a penetrating 
humidity; here crumble with age those powerful trees from 
wliicli have sprung forth so many vigorous shoots ; their old 
-‘"•runks now deciomposed by the united action of time and mois- 
ture, arc covered over with parasitic mosses and lichens. 
Their interior swarms with cold reptiles, >vlth numerous legions* 
of insects ; ^ley obstruct all the avenues of the forests ; they 
cross each other in a thousand diff*ereiit directions ; every where 
they form an obstacle to pAigrftssion, and miihipiy difiiculticf« * 
and dangers around the traveller ; sometimes tliey form by 
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tli^r Jaieaps natural dikes of tweuty-fivc or thirty feet in height. ; 
in other cases they have fallen across the beds of torrents^ or the 
depths of valleys, forming in this manner so many natural bridges 
which cannot be made use of but with fear. 

To this picture of disorder and ruin, to tlicse scenes of death 
and destruction, nature, so to speak, opposes with benevolence 
all that her creative power can present of the beautiful and im- 
posing. On all hands we see pressed to the surface of the soil 
those lovely mimosa^^ those superb metrosideroses^ those corretr^ 
but of late unknown in £uro))e, and which alrtudy gladden our 
groves. From the shores of the ocean to the summits of the 
loftiest mountains of the interior, are to be seen the inightj^ en- 
cedy'ptiUfes^ those gigantic inonarchs of the southern forests, 
many of which are not less than from a hundred and rixty to a 
hundred and eighty feet in height, and from twenty>fivc to thirty 
or thiry-six feet in circumference. The Bankshe of different sjK*- 
u'ics, the protea\i\\e embothrla^ the Icplospcrmaia^ are developed as 
a charming border around the; edge of the woods. £lsewhere 
the caauartw arc seen, so remarkable for their beauty, so valu- 
able for their solidity, distinguished by the rich colouring of 
their berries. The elegant euwarpus projects in a hundred dif- 
ferent places its luxuriant branches, sprouting forth in neglected 
beauty like those of the cypress. Farther on appeal' the ami- 
tliorrcee^ whose solitary stem rises to a height of twelve or fifteen, 
above a scaly and stunted i”.nock, from which an odorous 
resin oozes abundantly. In^sonic places are to be sceu the 
cycasesy whose nuts, enveloped in a scarlet cpulcimis, are so per- 
fidiously jioisonous ; every where are produced cbacmiiig tuf^ of 
nielal&ucct^ thesium, comhium^ and erodia^ all equally intere^ling 
fpom the ^acefulness of their port, or the ^beautiful verdure of 
their foliage, or tlie singularity of tlicir coroll^ and fruit. In 
the midst of so many unknown objects, the mind is astonished, 
and cannot but tidmire that inconceivable fecundity of nature, 
wbMb furnishes to so many dificrent climates productiooa so 
culia^*,' and always so rich and so beautiful.'''' 

• The happy climate of India is, perhaps, of all o).bers, duU on 
W{hich nature has bestowed, with the.gi^test profuaiaii, all the 
luxury of vegetation. Inliabifcd by {leople who have long at- 
^tained a high degree of civili»xti(Ai, its vcgcaable productions 
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seem to have equally emerged from their original wildness. All 
present the most elegant forms, and appear to reflect, bjr the vi- 
vacity of their colours, those floods of light which the star of day 
coiitinuffDy pours upon their corollas. Those beiaatiful countries 
are perfumed by the most precious spices, eftibellished^by the su- 
perh family of the liliaceae ; scarcely is there one of the plants 
observed in Europe to be seen. There grow those vegetables 
which ^'furnish commerce with those gums and odorous resins 
winch are imported by us at so high a price ; those medicinal 
plants^ which, for so long a time, have only been known by their 
productions, and by unmeaning denominations. It is here that 
M'e learn to what shrubs, and to what plants, arc to be referred the 
campeachy-wood, the snake-wood, the mix vomica, the cassias, 
the myrobolans, the tamarind, the curcuma, galamba, ginger, 
cardaiiiom, zedoary, dragon Vblood, &c. In the fields t^d in 
the plains, there vegetate an immense quantity of beautiful plants, 
soixte of which constitute the riches of our gardens ; the cleroden-^ 
drck, achyranthi^ ccrberi^ pontcileria^ eremSterm^ gto- 

riosity crotonefty acalypheCy &c. 

In tills general picture of vegetation, we would not forget an- 
(Aher comer of the world, where nature seems to delight to 4iew 
hef munificence, in the infinite number of species belonging to 
the same genera, — to genera, whose types, for the most part, al- 
ready exist in Europe ; to mingle them with other genera pecu- 
liar to the cKmate, and of which some have been remarked among 
th^ plants of America. Such7»es the Cape of Grood Hope jpre- 
sent itself to the eye of the na^ifalist, who visits it for the first 
time ; he is struck witli astonishment at the sight of those moun- 
taiitous rodcs, covered with succulent plants, aloes, meeenJbryaiu 
steUpeliGCy craesuHa, tetragmiay Sxc. If he penetrate into 
the {tiitsts, they are no longer those of Europe or of America ; 
^he sees^them all shining with that golden and silvepr lustre^ dif- 
tkifM over the leaves of the numerous protece. Let him traverse 
plains^ he can scarcely count the numberless species of 
htoths, Aor6on%l^, pencea^ &c. ' The tluckets and W 06 ds 

are composed of a mliltitude of shrubs little known, of beautiful 
jMjj/Rcasy peteminee, f/^smites, ^t^mtMy anthospermdy roy-- 
ena ^4 hMtfiiCy 8tc. WMle intfe fields grow in rivklty, tli^'fiu- 
xnefous geraHiay Mtn 'gladuMy hbelidy homanihi^ 'eetdgiritSy ste^ 
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vias, everlaftting-flowers, &c. ; several of which now shine in our 
parterreSy or form the ornaments of our hot-houses. The spe- 
cies alone which we possess are so numerous, that we can smcely 
believe them to be the productions of a single locality. We count 
several hundreds of heaths, gerania, &c. 

To form a comprehension of the work of nature, we must 
observe it in those countries where the ground, abandoned to its 
natural productions, has not yet been turned up by the hand of 
man. Wherever this has established its power, it has subjected 
to his empire all that might contribute to his well-being, or em- 
bellish his abode ; the animals have become slaves ; rich harvests 
and vast meadows have replaced the wildnesses of nature ; and^t 
forests have fallen under the axe, and the ground, despoiled of 
its original productions, no longer presents to the eye of the ob- 
server, but a vast garden created by human industiy. The tree 
of the mountains has descended into the plains, and the exotic 
plant, more useful or more agreeable, has chased from its native 
soil the plant which is noxious, or of no utility to man. It is 
therefore only at a distance from great societies in foreign coun- 
tries, in lands untouched by man, that vegetation can be studied 
in its natural state, understood in its modifications, development, 
and progress. 

There still, however, exist countries in Europe which the pow- 
er of man has not entirely subjected ; but it is only among the 
proud rocks, and upon the summits of the Alps, that they are to 
be looked for. There mountai^ piled upon mountains, rising 
above the clouds, form so mai^jr'gardens, each furnished with a 
vegetation of its own, the character of which changes at each 
degree of elevation. There, in proportion as we rhe, we find 
succeeding each other the temperatures of various cliftiates, from 
thaf of the tropics to that of the poles, as well as several bf the 
veg^aliies p^uliar to each of these climates. • 

At the foot of these mountains, and in the lower valleys, ve- 
getate the plant# of the plains, and a part of ^those ci the 
southern countries of Europe. Forests of oaks occupy thv^ 
first ll^tform ; they rise, but not without loring a proportional 
d kgim of their strength and beauty, to a height of about 
eij^t hundred toises, the eXtr^e limit of their habitation, 
beech shews itself equally, but the oak has ceased to 
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grow more than a hundred fathoms beneath the highest limit of 
this plant. In the zone which succeeds these trees, more ex- 
posed to the impetuosity of the winds, would present too much 
scope for their action, in the large cyme and broad leaves 
which they possess. The pine, the yew, the fir, furnished with 
a finely divided foliage, raise securely toward the regions of 
perpetual snow their robust and branchless trunks* The ac- 
tion \)f the winds no longer meeting the same resistance, is di- 
vided and loses its force among their short and slender leaves. 
These trees, however, do not attain a greater elevation than 
a thousand toises ; above this, woods of cratcegus^ and birch, 
and tufts of hazel and willow, among which the rhododendrons 
dourisb, brave the cold and the tempests, to the height of twelve 
hundred toises. Beyond this, appear, but with a much lower 
stature^ a multitude of beautiful and elegant shrubs, daphnes, 
passerma., ghbularla, creeping willows, and some ligneous cis- 
tuses. 

Further on, to the region of snow, scarcely any more woody 
vegetables are found, if we except some dwarf birches, some 
stunted willows, scarcely a few inches long. A short beautiful 
and tufted sward springs every summer from beneath the 
snowy mountains, and is covered with a multitude of pretty 
little flowers with rosaceous j^etals, naked peduncles, and viva- 
cious roots : this is the peculiar place of the numerous saxifra- 
ges, elegant primulse, gentians, ranunculi, and a profusion of 
other diminutive plants. T^jc frightful nakedness of the poles 
reigns upon the summits of ^ese mountains loaded with per- 
petual ice ; if there still remain some traces of vegetation, they 
only exiiJt in a few lichens, which here, as elsewhere, endeavour, 
;but in vain, to lay the foundations of vegetation. 

Thus the traveller, having arrived on these mountains, at 
the region of ice, has experienced, in the course of a few hours, 
the diflereut degrees of temperature which ra^ in each cli- 
mate from the tropics to the poles ; he mgy have observed a 
portion of the plants which gjrow from about the 45th degree 
of latitude to the 70th, that is to say along a meridian of about 
aght hundred leagues, a phenomenon which exists iu all 
high mountains, of both the Old and the New Continent, with 
some modifications peculiar to the localities. 

n S 
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The observations made by M. Humboldt^ in the equinoctial 
rc^ons^ and upon the highest mountains of our globe, furnish 
us with a proof of this. The same order occurs there in the 
gradation of species, but only above the height of five hundred 
toises. The species, to be sure, are not the same as in Europe, 
but they have the same character of aspect, size, and consis- 
tence. The burning zone which occupies the lower space from 
the level of the sea to this height, enjoying a temperature un- 
known to Europe, is inhabited by vegetables peculiar to this 
climate ; this, as we have seen above, is the country of palms, 
bananas, amomiims, tree ferns, &c. It is only, therefore, at the 
height of five hundred toises, that, u})on the mountains of th(^ 
torrid zone, the climate commences which corresponds to the 
base of the Alps, proccc*diiig from the level of the sea, and it can 
only be here tiiat the zone of plants corresiK>nding to those of 
Europe can c'ommencc. 

Such if the spectacle of vegclation, always varied, and inces- 
santl 3 renewed, that presents itself to the view of man ; a spec- 
tacle rich in its composition, admirable in its coiilrasts, sublime 
in Its harmony, and which, to produce it, has only required of 
nature to submit the forms to the influence of different tempera- 
tures, of temperatures I repeat, and not of climates. It is.a very 
essential eflect to remark, that the production of vegetable spe- 
cies is much more dependent upon the action of heat or cold, of 
dryness or humidity, than upon the difference of climates ; we 
may meet, and in fact do pretty fjmqueiitly meet, the same spe- 
cies in very different latitudes, iiywhich, however, from local cir- 
cumstances, the same degree of temperature prevails. It is thus 
that we find upon the high mountains of the South of^Europe, 
plants of Sweden, Norway, and even those of Lapland ahd Spitz- 
bcrgcA. Tournefort made the same observation in Asia minor, 
upon Mpunt j^rarat. At the foot of the mountasn are found 
the plants of Armenia ; in proportion as we rise, those of Italy 
and the south of FAmcc, then those of Sweden, anc^ toward the 
summit the plants of Lapland. «It is by mieaxis^ equally simple, 
that nature has removed from the surface of the globe that mo- 
notonous uniformity which the plants would produce, were they 
every where ithe same ; but, subject/^d to the influenoe df the at- 
: Sj^j^ere, what varied forms do they present to our admimtion I 
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A temperature constantly humid and warm, such as that of 
the equinoctial countries, maintained by the rays of a burning 
sun, and the emanations of a soil watered by the vicinity of 
large rivers and lakes, gives to vegetation that vigour which as- 
tonishes in those magnificent vegetables peculiar to those cli- 
mates. Another form of plants is seen in those countries which 
are exposed to the alternations of cold and warm seasons ; it is 
more equal upon the sea-coasts, where the temperature is less va- 
riable ; but the plants assume another aspect upon the high moun- 
tains, where dry and cold winds frequently blow ; they vary lit- 
tle in the fresh-waters, or in those of the sea ; being there placed 
ifi a medium less subject to the inclemencies of the atmosphere. 
The intensity and duration of the light, the long and hiimid 
nights, occasion as many different modifications in the vegetable 
forms. Nature has also so fixed the station of plants, that the 
dwarf and creeping willows never descend from the summit of 
their mountmns to associate with the osier willows, upon the 
banks of our brooks ; and the primula, which decorate the green 
swards of the Alps, cannot mingle with those of our meadows. 

From these considerations has arisen iht^ idea of a botanical 
geography, in which the plants are distributed by groups, which 
have each their determinate height, their climate, and their li- 
mits. Several naturalists have directed their attention to this 
sort of observations, but no one has carried them so far as M. 
de Humboldt, who has pubU,shed memoirs of great interest up- 
on this subject. From the obiiervations of this learned traveller, 
and those partly made before hkn, wc see the cruciform plants 
and the umbciliferse disappear, almost entirely, in the plains of 
the torrid zone ; while this zone is the abode of palms, trec- 
fems, gigantic graminem, and pararitic orchidea'. In the tem- 
perate Zones grow abundantly the malvaccac, the labiatse, the 
cortipositie ahd caryophyllew, which arc very rare under the 
equator. The coniferm, and a great number of amentaceous 
trees, belong to the l)oreal regions. There are other families 
which recur, in almoi^ all the ebuntries of the globe, such as the 
gramineas and the cyperaceae, but under diflerent forms, accord- 
ing to the temperatures. Some of them nearly rival the palms 
in size, such as the bamboos, &c.; others form bufa short and 
tufted sward. My limitj not permitting nie^to enter farther in- 
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to detail on tliis interesting subject, I refer the reader to the 
learned dissertations of I^innaeus, the Stationes et Colonise Plan- 
tarum, to the Teiitanicn Historise Gcographicae Vegctabilium of 
Professor Strohtneyer, and particularly to the Memoirs of Sles- 
ineurs de Humboldt and Ramond 


Remarks on the Geoloffkal Position of the Strata qf Tilgate Fo-^ 
rest in Sussex. By Gideon Mantell, Esq. F. R. S., &c. 
In a Letter to Professor Jameson. 

TL HEBE appeared in the Edinburgli Philosophical Journal foT 
April, Observations on the Position of the Fossil Megalosau- 
nis, and Didclphis or Opossum at Stonesfjeld,*^ in which the 
writer alludes to the strata of* Tilgate Forest ; and remarking on 
the extraordinary nature of their organic remains, very summa- 
rily concludes, that doubts may be raisi^d regarding the geolo- 
gical position, both of the limestone schist of Stoncsfield, and the 
sandstone of Tilgate Forest. I shall leave to the abler pen of 
Dr Buckland, the defence of the assumed situation of the Slones- 
field slate, and confine my observations to the consideration of 
the writer’s conjecture, that the Tilgate strata should be ranked 
as tertiaiy, and not as secondary, dejK)sits ; — a conjecture no one 
could, for a moment, entertain, who had examined the strata of 
the south-eastern part of Eng1andi^.<rith any degree of attention. 

The only argument brought ^)rwaTd in support of an opi- 
nion so entirely opposed to tifat held by persons who have de-” 
voted considerable time and laljour to the subject, is, ^lat the 
strata whicli contains the organic bodies do not appe;^ dearly 
covered by those of the formations which are saLd to be more re- 
cent.’' .If such an argument be considered valid, the progress 
of geology radst be slow indeed. In other branch*es of natural 
history induction apd analogy arc frequently admitted to supply 
. the place of actual observation ; and I cannot uncKrstand why 
samc*privilege should not be extended to geology. In the** 
preset instance, however, it is unnecessary ; and I am willing 
th^ .^estion shall be decided by demonstration only. JTbat the 
of. Tilgate Forest are not hetuatty covered by the newer 
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depouts «n ^tose locaiities tiiat are most accessWe to the 
gist, is certain; but their emergence from beneath the weald 
clay, the superincumbent formation, is so obvious, as to leave 
not the shadow of a doubt that th^ were originally entirely 
covered by the day, and that their present: approach to the sur- 
face is owing to the operation of that uplifting power, whose ef- 
fects are strikingly manifest throughout the whole of the south- 
eastern part of England. The annexed section of the strata 
from Brighton (on the coast of Sussex) to Tilgate Forest, is made, 
not from theory, but from actual observation, and will, I trust, 
satisfy the writer of the “ Observations,'” of the conectness of 
my remarks. 


SouikJ)oums 



Cla\ 


TUga-U JHyre-st 


Ha sthisf SandFormatiorv 


If the section were continued on to London, the several for- 
mations would re-appear, but in an ascending series (vide Phil- 
lips and Conybeare’s sections). The attention of geologists was 
first directed to the remarkable nature of the fossils of the strata 
of Tilgate Forest, by my work on the Geology of Sussex, in 
183S ; and although, at that period, the geological position of 
those deposits was not determined, yet I had not the slightest 
doubt that they were situated beneath the weald clay. The only 
question was, whether they should be ranked with the purbeck, 
or the iron sand ; their emergency from beneath the more recent 
formations was too manifest to be questioned (vide Illustrations 
of the Ge&logy of Sussex, p. 57). Subsequent observations con- 
vinced me, tliat the strata of Tilgate Forest, instead of being li- 
mited, as I had at first supposed, to a small district, were d>-ex- 
tensive with the iron-sand, and might be traced tj^rough Sussex 
to the coast at Hastings ; and a paper, describing the result of 
my researches, was read before the Geological Society of Lon- 
dor, in the same year c(] 833). # 

The writer of the observations states, that there are nume* 
rous comideratiom that might lead us to consider the two depo- 
sits (viz. the Stonesfield slate find Tilgate limestone}^ as having 
been formed at a period which would he much newer {HSn that 
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of the oolitic formations ; in short, that they are tertiary, and not 
secondary deposits.^ What the considerations may be that can 
lead to such a conclusion I cannot possibly conceive, and shall 
not therefore occupy the valuable pages of this Journal with use- 
less conjectures ; bul as my sole object, in these remarks, is the 
fMstablishmcnt of what I conceive to be the truth, I shall feel 
obliged, if the writer still entertains a doubt on the subject, by 
the statement of his obiections to what I have advanced. 

In the present infancy of geology, if a person discover, in cei- 
tain formations, remains of animals and vegetables, of classes or 
orders, which, according to received thei^ries, we might not ex- 
pect could be found in such deposits, we ought not, on that qr- 
count only, to doubt the accuracy of his investigations, or the 
truth of his assertions. 

In the comparative list of the organic remains of Stonesfield 
and Tilgate, inserted in the Memoir on the Mcgalosaurus, it 
was the object of Dr Buckland to mark their general resem- 
blance only. It may not, therefore, be uninteresting to give a more 
extended catalogue, since the difference, as well as resemblance 
of the fossils of the two deposits, will thus be placed in a more 
striking point of view. 


Organic Remains of 

Th^ Limestme Schist of Stonesfield and The Sandstone of TUgatc Forest. 


Megalosaurus, teeth, vertebne, and 
other bones. 

Crocodile. 


PlesioMiirus. 

Didelfihis. 

JEljtra of insects. 

% 

Bird8.«.tibi8e, and other bones. 

t 

» 

BaUsta-^pecies of. 

Turtles— scales and bonc^ ; s)>ecies itn- 

✓ 



i^lcgalosuurus— teeth, vertebrae, and 
other I)one.s. 

Crocodile— teeth, vertebrse, &c. teetji 
more obtuse and large than those of 
Stonesfield. ^ 

PlcsiosaliruK— teeth anc^ vertebne ; 
sjiecies unknojyn. 

Iquanodon — teeth, %*ertebr&e, and 
other bones; hitheisbo nut found else- 
where. 

Birds-* tibise somewhat resembling 
those of Stonesfielda. 

Whale ? ?ff the supposed humeriaan^ 
]>robab1y of Plesiosauri. 

Balistsc— spines of. 

Turtles— 3 genera ; a iresl^-watcr, nia- 

« line, and terrestrial P 
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Tricuspid teeth, longitudinally striaU 


Teeth of Squali or Sharks. 


Teeth of Span and Anaxhicas lupus ? 


Shells — THyoniv, Belemnitm^ Ostrea^ 
Pectenitm^ PateUas^ (marine). 

Ferns and reeds— not of the same spe- 
cies as those of Tilgate. 

Wood? lignite, charcoal. 

Fuel, algae. 

*% 


Carpolithi. 

Quartz-pebbles. 


ed ; differ entirely from those of the 
chalk, and from those of the recent 
sjjecies I have exammed. 

Teeth of Spari and Anarhicas lupus ? 
small rounded! teeth, very nume- 
rous. Bony palates— unknown. 

Bones of unknown animals. 

Shells of the genera Unio, Moctra, 
Paludina, C 3 nrena, (freth-waler). 

Ferns— 4 species ; reeds. 

Wood ? lignite, charcoal 

Gigantic plants of the Palm trilie; 
(Endogenites erosa). 

Arborescent terns— (Blathraria Lycl- 
lii). 

Garpolithi — not the same as Stones- 
held. 

Quartz-pehbles and boulders. 


A glanoc at the al)ovc lists will shew, that, altliough the gene- 
ral resemblance of the organic contents of the two deposits is 
striking, yet they actually agree but in few particulars. The 
Stonesficld beds partake more of the character of a marine, and 
those of Tilgate of a fresh-water formation. The prevalence in 
the latter, of large terrestrial vegetables, of which the genera^ at 
all analogous ( Cycas, Dirksonia, &c.), now exist in tropical re- 
gions only ; and the absence of marine shells, particularly of Be- 
hmniies and amnuniites, and also of zoophytes^ seem to {m)ve, 
that the Hastings Sands (the name now given to the scries of 
sands and clays between the purbeck? and the weald clay, and of 
which the Tijgate strata form a part) have been deposited under 
circumstanceif materially different from those which operated in the 
formation of the Stvjnesficld slate. But, as a work on the Fos- 
sils of Tilgate^Forest will sfiortly appear, it is unnecessary to ex- 
tend these remarks ; and I will only add, that, should the writer 
of the “ Observations,'" or any one interested iii the subject, vi- 
p^it this part of England, he shall have free access to my cabinet ; 
ana it Vill give me pleasure to afford him every facility for an 
actual examination of the strata of Tilgate Forest. 


Castle Placi;, Lewes, Sussex, 
Auffusi 2. 1820. 
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Description ^ a Design far a Jtoiatorp Sieem-Dngine. By 
Mr James White. With a Plate. Communicated by 
die Author. 

jIVfter completing my dcsigni I feel a degree of diffidence in 
submitting it to public notice. Nearly two hundred prears have 
past away since the first, attempt to produce a rotatory motion 
in the first instance by steam, such a period of time having in- 
volved itself betwixt the original and the present ; and the men 
genius, both in our own amntry and abroad, that have la- 
boured to effect this object, and the universal failure of alHheir 
designs, when compared with the present perfect state of the 
Reciprocating Engine, has absolutely marked the name of Ro- 
tatory in Steam-engines as something like a wild scheme, and 
left us but little hope that we shall ever be able to wipe that 
stain away. 

Those who are well ac(]uainted with the principles of steam, 
and the different schemes tliat have been devised for a rotatory 
steam-engine, arc aware, that the friction occasioned from an 
unequal pressure of steam on the revolving cylinder, has lx?en 
the great obstacle which stood in tlie way of success. That 
such difficulties no longer exist, can be jfiainly shown in my de- 
sign. First, let it be understood that the engine consists of one 
large outside cylinder, divided by plates into three divisions ; 
the mid division being in len^h equal to the other two. In 
each of these . divisions, smaller cylinders arc concentrically 
placed, called the revolving cylinders ; the difference betwixt 
the inside diameter of tiie outer cylinder, and tR^ outside dia- 
meters of the inner ones, forms the ste^-passSige. Let A, 
Plate V. Fig. 1. represent one of the revolving cylinders; 
then B, B^will be the steam-passage: if the.stlam from the 
boiler enter by the steam-pipe and pass downwards, it will 
get into the steam-passage B, B, through the^valve act on 
Ae piston-plate P, which istfast to thp revolving cylindf^. ^ 
force it round ; when it has nearly made a revolution, the qua 
'drapts on the piston-plate will come in contact with the valve, 
but not^/!»efore the pislon-plate has passed the pasi'.age C, lead- 
in^b the condenser; t^nsetjuently the pressure is removed 
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from the valve. A fly-wheel being supposed to be attached to 
the engine, will continue the motion, cause the quadrants on 
the piston-plate to open the valve, and allow the piston-plate to 
pass. It has now made a complete revolution. When the 
valve y begins to open, it shuts the steam ofiT, consequently 
there is no expence of steam when the power has to be perform- 
ed by the fly-wheel. The re-shutting of the valve is also per- 
formed by steam, from the small lever on the spindle of the 
valve connected with the piston, working in the small steam cy- 
linder T : when the valve begins to open, it will raise the pis- 
ton in the cylinder T ; but as sexjn as the piston-plate P has 
passed 4he valve, the steam acting on the piston of the small cy- 
linder T, will force it down again, and shut the valve. Thus 
may we consider it ready for a second revolution. Before ex- 
plaining further, let us suppose that the engine only consisted 
of one steam-passage, in place of thret^, and let it be that which 
I have already described : when the piston-plate P has only 
made a half revolution, it is evident that the steam w'ould then be 
entirely on the under-side of the revolving cylinder A, and force 
it up against that side where there is no steam, and cause such 
a degree of frictioii on its lH*arings, that the force on the piston- 
j)late w'ould be little more than sufficient to turn the revolving 
cylinder round. To «)vercome this great obstacle, I have di- 
vided the [outer cylinder into three divisions, shown in Plate V. 
Fig. 2. by the division plates a:, J7, &c. These plates 

do not revolve. The first division contains the cylinder A, l)e- 
ing that which I have already descrilped as having made a re- 
volution ; the mid division, the cylinder E, and the third divi- 
sion the cylinder D. The two end divisions containing the cylin- 
ders A and D, arc in every resjiect simihu* to one another, and 
the valvesyy are on the same spindle. The mid division con-* 
taining the cylindfr E is in principle exactly similar to^the other 
two, and only has this diflPercnce, that it is equal in lengtli to 
4<oth. • 

iig. l. Let the steam be admitted by the steam-pipe .y, and 
pass downwards through the two end valves jf!, f ; at the same 
time it will pass upwards, through the pipe W, over the outer 
cylinder, and through the raid valve V, act upon the'* piston^ 
plate F of the mid division, shewn in Fig. 2. and equalize "the 



268 Mr Amott’s Tour to the South of* France 

pressure from die under-side. The revolving cylinder will thus 
be forced round by an equal pressure of steam on all sides, to 
effect truths of a revolution ; leaving about j\iii to the acede- 
rated force of the fly-wheel, at which period no^steam is expend- 
ed. 

Fig. 2. H, shews the flange to connect die steam-pipe W 
leading to the mid division ; r, r, &c. brass rings fitted on the 
ends of the cylinders, in such a manner as to make them steam- 
tight against the dii'ision-plates ar, .r, &c. ; and R the shaft of 
the revolving cylinders. 

In cases where a fly-whccl must be dispensed with, the pis- 
ton-plates can be so placed on the revolving cylindei^ as the 
mid one would be in action^ when the end ones pass the valves, 
and the end ones in action when the mid one passes ; but in this 
case the pressure on the revolving cylinders would not lie ex- 
actly fair. 

Lokdok, 

7 . Pratt Street, Lambeth. 

21th July 1826. 



Tour to the South of France and the Pyrenees^ in 1825. By 

G. A. Walker Arxott, Esq. A.M. F.L.S. & R.S.E. &c. 

In a Letter to Professor Jameson. (Continutxl from p. 78.) 

On the 1st of April Mr Bfmtham and I left Avignon behind 
us at 4 A. M. .We arrived at Lafoux at half-past 7. This is a 
small village, on the other* side of die river Gard, from and op- 
posite, to the, town of Rcinoulins. It is the La J^'ourche of Sir 
James Smith; and I had been much prejudicod against this 
4 )lace by some remarks I rememliercd to have been made by dial 
author in his Tour on the Continent. I was, however, agreeably 
disappointed. Instead of a dirty and comfortless inn, we found 
one rejcarkahlc for its neatness and j^^leanness. Many changes 
and many iinprQvemcnts ,have, however, every whei^^.]3a^>i 
place during the last forty years. Towards 9, we saUM' forth 
to the. famous :P(uit de Gard,. wliich is about two miles 
higher up, the driver. TJut brklge, or rather aque- 

'"th]Ct,^consistiDg of thr,ce series of arches, one above the other, 
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is thrown over a very deep valley, and served in ancient 
times to convey water from a hill in the neighbourhood to 
the town of Nisnies. But this astonishing jnece of Roman 
architecture has been so often and so well described, that it 
were folly in me to say a word more on the subjfect, than that 
at present it is so very entire that we walked from the one 
end to the other, within the acjueduct itself. The covering in 
some places ^s broken ; but we found little difficulty in return- 
ing on the top. On the centre r(x>f-stone was a long Latin in- 
scription ; but we had neither time nor patience to attempt to 
clccypher it. 

Within the axjueduct, and on the rcxif, we observed many cu- 
rious little plants. Indeed, it, like the steps of St Peter's at 
Rome, may well lie said to produce a Flora sufficient to gratify 
one who harl come from a northern climate. Amongst others 
were Hvtchmsm petreea^ Llmiria I'uhjfoUa^ Ilclianthemum ra^ 
enno^wm /3, Duval, Vahntia muraJh^ Ccterarh qfficinade^ Polyc- 
itcmim arxwniti\ Tortula vhhronotoa^ Brid. Grimmiu qfricanat 
&c. 

We botanized in the neighlxiurhood, where we met with se- 
veral of what Ijotanists call good plants. Iris pumUayh^ytli the 
yellow and blue varieties, Ophrys aranifera, Valeriana tvberosa^ 
Tulipa clmiaTui (I doubt much that this^should rank as a spe- 
cies), . Orchis rohertiana (of which only one plant was found 
by us), Ghhuhirla alyssum and Thapsia villosa (but not in 
flower), were all here. The Grimmia ajincana covered the 
nx^ks, while Tortula gracilis was abundant. We had been in- 
formed that a peculiar spmes of Cyihamm gre^ here, as well 
as at Capouladcn, in the neighbourhood of Montpellier, and we 
sought for it l<Jhg, bij^ without success. Of the Iris pmrMa^ 
some make two species, I think erroneously, although it is pro- 
liable that, as gaaden varieties, they may keep tolerably con- 
stant. On the rocks opposite to Ijafoux is Targionia hypo^ 
phyUa^ and behind the inn was a field covered with Hohstca 
a plant nearly aj scarce in the south of France aes 
in Scotland. 

Having done ample justice to a dinner that we had ordeired 
to be ready by our return, we left Lafbux at 6, anch got to 
Nismes at 9 o'clock. The amphitheatre and maison carrfe, 
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botli 8{dendid remains of Roman magnifiGence, are sure to give 
high pleasure to all wlio see them. 

Tl^ materials for biilding both these at Nismes, and the 
Pont de Gard, must have been brought from a ocmsiderable dis- 
tance (probably to the south), at least no stones can possibly be 
procured at this day any where in the neighbourhood, of so du- 
rable a nature. 

Leaving Nismes at 11 p. m. we arrived at Montpeilier at half- 
past 6 the next molding, and in a few hours set off for the 
Chateau de Restincli&rcs, the seat of Sir S. Bentliam. 

When I left Pai'is, it was my intention to remain only a fort- 
night at Montpellier, and then to proceed to Switzerland. But 
I was induced to alter my plans, and to go to the Pyrenees in 
the summer, by the persuasions of my friend Mr Bcntham, and 
of two other gentlemen MM. Regnier and Audibert, who were 
to acomnpany us for six weeks. 

A northern botanist had no leisure to feel ennui in the 
south of France, sudi is the variety of almost new objects that 
meets his eye. A few hours were devoted before breakfast to 
the gathering of specimens, which, in the heat of the day, we 
laid out to be pressed and dried, or changed the paper of sucli 
as were in progress. By tliis I was enabled to collect, not only 
for myself, but for such British and foreign botanists as might 
desire the productions of Montpellier, without going to look for 
them. But we were not contented with what we found on Sir 
S. Bentfaam'’s property, one of the richest in wild plrats in the 
neighbourhood of Montpellier. We sometimes, with M- Delile, 
Professor of Botany, and M. Duval, the author of the mono- 
graphs on the Annonacese and the genus Solai^m, made more 
distant excursions. One of these took place a>few days after 
» my arrival. 

1th Aprit-^YiQ set off on Tuesday (tjie 6tb) ati» in the 
moniing"'foi: the Pic St Loup, an arid rocky bill of considerable 
elevatkxn, sixteen or twenty miles north cf Montpellier. 
There is on^M chateau ^ the rights to whicn we director 
for the purpose of procuring there the Arabie vema. It 
was not in .flower, but wc found a few of Orobemche ^ithjfmum 
(O. rubra, Sm.) ; and on the other side of the hjH we met with 
'^Draba muralie, and several other interesting plants. We now 


1 * 
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skirted along the north side of the htU towards tlie west»- until 
we arrived at a wood, in which we expected to procure the Pes- 
mia pereffrina. A fortnight ago it had*been in bud ; but in bud 
k stiU was, and we were consequently disappointed. We had, 
however, another object more worthy of search ; -and we now b&- 
gan to make inquiries after a place called La Roque, or Roquette. 
No one of the few we encountered could, however, give us that 
informatiofi. At last we met one who told us that there was a viL- 
lage called La Roque some leagues to the north : of that we were 
aware, but it could not be our La R,oque. The plant we sought 
for was the Brassica humxlu^ a plant closely allied to B. repanda^ 
the Smpnbrmm mynenae of Villars, and resembling somewhat 
our own Bretsska numenais^ but much smaller, growing at a dis- 
tance from the sea, and in a hot climate. It had been disco- 
vered by Dc Candolle, when Professor at Montpellier, and has 
hitherto been found no where else. Indeed, it is doubtful if the 
station be known to any one but De Candolle. He thus indi- 
cates the locality : Planities argillosa pone montem Lupi, in 
pagos Londres et La Rcx][ue.‘” Londres was soon found ; but 
as for La Roque, alas ! We searched diligently over several 
plains all the way to Londres, but without success, and then 
giving up the pursuit, we returned to St Martin by some mea- 
dows. No sooner did we arrive at this village, where we were 
to pass the night, than w'o discovered that we had been wander- 
ing nearly all the afternoon in part of the individual planities 
argillosa^ we were in quest of. *I-.a Roquette (not La Roque), 
we found to be an old castle, and a very conspicuous one, too, 
with a few fairm^houses aljout it, and this the peasants we 
had met witl^ were in the habit of calling merely the Ciw- 
teUo^ and did not know that it possessed the denomination of 
di Roquetta. Had we known, wc might have examined the 
plain with more .attention, but, on account of its great ext^t, 
it is not likdy we should have been successful. I had, however, 
no reason to be dissatisfied : much that I saw iiias new to me, 
^ state.^ MM. Qelile and Duval met us in 

the Evening. St Martin is a dirty village; and as for the au>^ 
bergCy it certainly had not cleanliness to recommend it. 

Yesterday mohiing' we started at S o'clock for the Capou- 
ladon. Here grows the same sp^ies of Cyclamen, that we had 
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endeavoured to fell in witb die Pont de Guide ^ Benthani 
and^fidile had .seen it in bud about a fortn^ht ago, and we 
hojped to get it in full flower. Aftei; a fetiguing walk up hill 
and down hill for three hours and a l^f^ in which; time the sun 
had faroke forthwith all his power, we oanio to tbe Capwladoii. 
I deserved soUie recompence, for never did I su&r ao.by the 
heat. We proceeded at the rate of full lour ^ miles <an hour ; 
but this gave no more inconveni^use to my compuflons, than 
it would to me in a Highland glen with my gun in tny hand in 
the month of August. We arrived at the Capouladon, and .found 
the Cydomen still en bouton^ ap^iarently not more advance4 dian 
it was a fortnight ago. 

<< From the Capouladon, we descended by a romantic iavino 
(1 ^si^ romantic^ but there was no stream, no not even a drop 
of water to moisten the parched valley), for a mile or two, un- 
til we arrived on the banks of die Herault On the banka of 
this river we met with Lycopodiwm dewtimle^uMn (a spedea per- 
haps too much allied to X. helvetkum), and Hepatiea trikba : 
on someTocka Ghbularia aJyssum and Coronilla gfeufo. We 
returned to St Martin in the evening by a small hill ctdlecl 
Agassc. This is the pa4iois name for the Acer Mmepdie^ekt^ 
which is very abundant on this bill. Owbig to the elevatfon of 
most of the ground we had passed, the vegetation was not so 
much advanced as at Montpellier. 

“ To-day Dclile and Duval set ofl* for Montjiellier, and we 
for Bestendieres. We botanized by tlie way, and got some good 
plants. Leucodon scmnndcs mid Pterogmium SmitJm were 
in a fine state Of fructification. In one valley, iBricti arbo^a^ 
with its handsome white blossoms, and which doserves as good 
a place in our gardens as the Cape heaths, was^abund^t^ as 
wdlaa the JCrica acoparia. Lavandyia scarcely yet in 

ftowdr, eovered the ride of a hUl. On the rocks here was also 
matnillaris of Gouan, a species which can be only epn- 
fo!yiii4cd with JLecidea Candida. It does not appear Jte>' jiave 
•te itokenr; up by Acharius ^or any othat ^ Ucbeiml 0 gist,iiqps^ Ic '' 
m l^euckl-s NomenclaUnr Botaiweiie^. ' 

'' ^ 1 have since ascertaitted it te he Smith, £^n. IVais. ; but 

*Sur .fanirir 'filmself had skdc united It In llngfifft' l^tithy; t. tfSS.‘ to 
(Lecidea) ednMus. I alihost think tH^ are'gbod marks df diktitfetiob. 
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' Through all the districts I have passed durihg these three 
days, 1 observed that the prevailing large plants on the waste 
lands ar^ GeniHa ecorpiue^'Cistm mowtpeUenm^ and Lava/ndida 
spka^ interspersed with Qtiercus Uex and cocd^era^ Rosfnemnm 
offiAkciie (the Bosemaiy), Btimts sempervireds (die Box-tree), 
&€. ' Of these, the Ctenisia scorpius holds the place of the (Rex 
Eurcpaue or Furze in Scotland: the Lavandula spka^likey 
have in place of our CdUuna erica^ or heather; and as for the 
Quefvus Hex and cocci/era^ they would, if not cropped 1^ the 
sheep, cover the grounds like the Querciis seasHyiorus in the 
Higlilands of Scotland. Upon the whole, the country here is 
far from beautiful : the whole, with the exception of a few scat- 
tered valleys, consisting of waste lands or Garriquea* These 
wastes consist of little but small sharp-cornered hard stones, 
of a grey colour, which in some places ages scarcely moulder 
down : the consequence is, that there is but litfle soil, and 
that little is immediately seized upon by the wild plants. 
Nor is it possible to cultivate tliese garriques; remove the 
surface stones, and you only find more; besides^ the heavy 
Octolier rains wash down the finest mould into the v^aUeys, 
leaving tbe^ hilly parts absolutdy destitute of covering* Calc- 
doom’s hills are celebrated for being bare and barren ; but they 
must give up the point when Languedoc contests it. On ac- 

* The plant found at Montpellier, and throughout Provence, is the true 
L,tpiea; that usually cultivated in oui| gardens is a more mountainous species, 
bdliig the L, vera of De Candolle. Between these two and the L> parmaiea 
there axlsts great confusion among authors. The chief character pointed 
out by De Candolle is the shape of the brdbtem being linear in L. tpkfo, and 
broadly cordato-acumiuate in the other two ; and even in these, the shape is 
not precisely t3b same, though not so strikingly diflTerent as to afford a good 
specific chsincter. De^ndolle, however, founds upon it One of the Wenres 
of tke/caiyx fn all the spedee expanda at the apex into a small Ibliaoeeuawp- 
pmidagr, the orifice of the calyx befinre the appearance of the^co- 

roUa. The.sh^pe of that part, although the character be extremely minute, 
afford, as my ':^end the Baron Gingins de Lassarey at Berne has clearly 
shewn ' tne, the' ^st specific difference. Baron Olnglndf the ^IhhMed' au- 
«:^'e^theaitide In DeCiSido%*8 Prodromus, Is aboutJtopablkh a 

monograph on the LaowMmn Among other remarkable diseoum^ hv>has 
found that the aimple and pinnated leaved species present two, very different 
structuxefi in the embryo of the seed, w^h promises fair not only tp pqpsrate 
the latter.genlrlcaUy.firom .the formeiv but, should a natural classifii^ion of 
the LahuOm demand it, to remove them to a different part of the order* 
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count bf the paucity of soil, it will readily be supposed timt 
there is no pasture for the larger cattle : indeed, there is scarce- 
ly a dozen cows in the country. Sheep-milk is chiefly in use, 
but that cannot always l)e had, as in summer even the sheep 
must be sent some days’ journey to the north, to the mountains 
of the Cevennes. How diflerent is even poor Scotland, where 
every hill has a valley watered by a rivulet. Here thfre are no 
such things as springs ; no such things as streamlets : "we find 
either extreme aridity or a larg»‘ rivt*r. The Lez (a river which 
flows past Montpellier) commences close to Sir S. BenthamV 
house. Where it issues from the rock, it is as lai*ge as a good- 
sized mill-dam ; and indet^d, bt^fore it is allowed to nai*ro\][ into 
a river, it is obliged to act on a mill. It resembles Vaiicluse, 
but si*enis imich larger, although the surroimding rot*ks iK'ing 
by no means so elevatal, or on so gmnd a scale as the other, 
prevents its l>eing considered so romantic. Though scarcely 
known, except to the natives of the country, I ixuisider it one 
of the most remarkable olyects 1 have observed about Mont- 
pellier. It deserves well a passing tmveller’s attention. The ri- 
vers here generally divrcasv in voliiine as they flow out>vards, thus 
reversing tlie laws followed by nature in more northern climates. 
There stvm three principal causes : the cpiantity taken off* for 
irrigation ; the want of after supply, on account of the absence 
of springs or feeding streamlets ; and the gi’eat evaporation to 
which the river is subject. Hgice, however improbable, there 
is no imfx>ssibility in tlie circumstance of the African Niger 
spreading out into a large surface, and being then evaporated. 

Besides the Castello di Hoquetta, we saw a considerable 
numl)er of otlier forts on the north side of the J^ic de Loup. 
Every small hill was provided with one ; If it the^ are all now 
in*a state of ruin. These served as strongholds to the different 
families during the Languedoc wars. But now that all danger 
is past, that private feuds have ceased, and that these castcUos 
have gone to detay, it is astonishing to see the s^e desire still 
pievail here of building even tb^ir fafm-houses on as 
a situation as they can choose. What arc their motives for so 
it is difficult to conceive. They are farther from water, 
ara more exposed to the sun for tlie all-destroyhig Revolu- 
tion cletu'ed this country of every tree. Is it to enjoy a view 
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of tlie Mediterranean P or, as one of my friends jocularly said, 
Are they afraid of an inundation 

(To he contimLed.) 


On the Changes which the Laws of Mortality have undergone 

in Kthrope within the last Half Century^ or Jrem 1775 to 

1825. By M. Benoiston ue Chateauneuf.* 

The physical circiunstaiices amid which man is placed, 
the passions which animate him, and the political revolutions by 
wliich he is agitated, influence his organization, alter and mo- 
dify it. The inhabitant of the north, free and happy, is not 
Ix>rn^ does not propagate, and dies not, like the suffering, un- 
happy, and enslaved inhabitant of the south ; and the calcula- 
tions, whose object is to determine the chances of his life, no 
longer afford the same results, when it is spent in affluence and 
indej^endence, as they do when it is passed in poverty and ser- 
vitude. 

2. These numerical results, therefore, whenever they can be 
dbtained, become the truest expression of the degree of well- 
lieing, which he owes to his institutions. They furnish, says a 
celebrated English vrritcr, Mr Malthus, more instruction re- 
garding the internal economy of a people, than the most accu- 
rate observations of the traveller. 

3. In the last century, several pjiilosophers occupied them- 

selves m investigating the laws of mortality, and the probabili- 
ties of the ddlation of life, at all the periods by which its course 
is divided. According to their calculations, the following &cta 
have been considered as sufficiently established : • 

4l In a growing generation, the half died in t];fe first ten 
years of existence, and even sooner. 

6. Three-fourths had perished before fifty 3 ^ears, and four- 
iiiiSlsaut sixty ; or, in other of a hundred individimls, 

fifteen only arrived at this age. 


Read te ftte Royal Academy of Science on the 30th January 1826. 
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6. From eighty to a hundred years, none remained : a whole 
generation had run its course. 

7. The general proportion of deaths was determined to be 
as one to thirty-two*, and that of births as one to twenty-eighti^ 

3. It was reckoned that there was one marriage in a hun- 
dred and ten, or a hundred and fifteen individuals, and that 
the degree of fecundity was pretty accurately represented by 
four children for each couple, although, at the same time, this, 
as well as all the other relations, was liable to vary according to 
the fdaccs. In Spain and Italy, there were only two children 
from each marriage ; in France and Russia four ; from mi to 
eight in Germany, and from eight to eleven in Sweden. / 

9. All these facts were deduced from the calculations of Nec- 
ker, Mobeau, and the Pommclles, in France ; those of Short 
and Price, in England ; of Sussmilch in Germany, and of Far- 
gentin in Sweden. 

10. Such then, about the year 1780, were the principal laws 
to which a more or less perfect state of society, a more or less 
active industry, and more or less limited means of existence, 
subjected the course of human life in Europe. 

11. Since then facts have increased, and at the same time 
have become more accurate ; great political changes have taken 
place ; civilization and the arts of industry have advanced with 
rapidity ; and science demands that we examine what may have 
been their influence upon human life. 

12. W e have seen what were its laws half a century ago : 
with the old state let us conppare the present. 

We have already said that the inquiries into this subject 
were now facilitated by the possession of more r^merous and 
more ext^ive documents. Of these documents we shall take 
tlie ofiiciaF accounts inserted in the different periodical collec- 
tions, which have continued to publish them with care for seve- 
ral years. We shall cite especially of these collections, the Bul- 


• mT CroM d tlvidcs the nations^witl/ reSer^ce to this dreumstanc^M-'^^tSd" 
three clssiAff mortality is 1 in 30 in the rich and populous nations ; 1 in 
32 in Jmf which are less so; and, lastly,! in 36 in poor nations, where the 
languishes or decreases. The number 32 is pret^ly the exact 
these three proportions; its extreme terms are 22 in Holland, and 
Hih Russia. 
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letin Universel des Sciences, by Baron Ferussac, and tjie An- 
nales des Voyages et de la Geographic, by Messrs Eyri^ and 
Malte-Brun, &c. 

IS. At the period in which we write, 1825, of a certain num- 
ber of children born in Europe, there dies, in the first ten 
years, a little more than a third (S8.3 in 100), in place of the 
half (49*9) which formerly died. 

14. Prom birth to fifty years, three-fourths of a generation 
(74.2) were found to be extinct. At present, the proportion of 
dead to living, in the same period of time, is not more than 
three-twentieths, or sixty-six. 

15. Lastly, twenty-three persons in a hundred now arrive 
at sj!!^ty, in place of eighteen who attained that age half a cen- 
tury ago. 

16. These proportions are mean terms; taken separately 
they become still more favourable. Thus in France, the pro- 
portion of those who survive at sixty years is 24.3 in the hun- 
dred, while formerly it did not exceed fifteen (14.7). 

These results, sufficiently remarkable of themselves, give rise 
to others which are not less so. 

17. From the 40th degree of latitude to the 65th, that is to 
say, upon a line which extends from Lisbon to Stockholm, em- 
bracing an extent of about a thousand leagues, and in a popula- 
tion of sixty-five millions of individuals, which is comprehended 
by Portugal, the kingdom of Naples, France, England, Prus- 
sia, Denmark, and Sweden, fhe proportion of deaths is 1 in 
40.3 ; that of births 1 in 30.1 ; that of marriages 1 in 123,3 ; 
and the fecundity, four children by each marriage. 

18. On comparing these relations with those of the last cen- 
tury, we arirstruck with the difference which exists in the actual 
mortality of early )ife at these two periods, a difference which 
is not less than that between 38 and 150. 

19. This difference would itself suffice to attest the happy 
effects of vaccination, to which they are part^ owing ; but it 
also proves a^great amelioraiion with respect to the cares .be- 
stoWed on childhood; %nd mose cares themselves indicate a 
greater prosperity and an improved condition in families. If 
we now reflect that it was especially in the lower classes that the 
mortality of children was enorfhous, we may conclude, that if 
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these classes lose fewer at the present day, k is because they are 
in a better state for taking care of them, and bringing them up.* 

SO. Nor is it less evident also, that if these same causes, as 
wdt as sdme others, had not extended their influence beyond 
the years of childhood, they would only have had the melan- 
choly advantage of delivering over to death a greater number 
of victims in the stages which follow. The contrary, however, 
takes place, and at the present day more individuals attain the 
fiftieth and sixtieth year than formerly. The action of these 
preserving causes of childhood must therefore continue to ope- 
rate upon the grown up person during the remaining part of 
his career; and these preserving causes ore in our eyes, to 
sum them up into one which contains them all, an improved 
state of society, a more diffused civilization, from whence results 
a more happy and easy existence. 

21. Along with the fact of the diminution of the number of 
deaths, we have to place a second, which equally results from 
the comparison of the true epodis, namely that of the diminu- 
tion of marriages. They were formerly in the proportion of 
one in a hundred and ten individuals ; they are nbw in that of 
one to a hundred and twenty-three. This, which is a mean 
term, is even too high for some countries. In France, where, 
according to the calculations of Nccker, there was one marriage 
in a hundred eleven individuals, there is only reckoned one 
in a hundred and thirty-five. 

92. The natural consequence of the diminution of marriages 
is that of births. This diminution is always proportional to the 
increase of the population ;*'for while the proportion of mar- 
riages to it has fallen from a hundred and ten to a hundred and 
twcnty-threc, and that of births from twenty-eight«to thirty, it 
is yet remarked that the one and the other are augmented in a 
certain degree. ^ 


* Mr Glenny, w|io has been mucli occupied in Knglnnd with statistics, 
considered with relation to insurance soc^Hies, thinks, that since the tim^|^ 
7)t Price, the public health is improvetlUn chilAep, and very little in gmwa 
up persQXis.;' ^e estimates, that in the course of the last twenty«five years, 
fhe of the duration of the life of children has been increased a 

Ii€vieu\ Number Nowmher 1825, p. 100. 
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83. The fecundity would appear to have remained the sdme. 
In the present century, as in the the numerical expresrion 
which represents it is always four children for each marriage. 
But this proportion iis undoubtedly not the true one, since we 
arc obliged to include among the births that of the illegiti- 
mate children, from the defect of proper distinctions in the ac- 
counts of births, especially in foreign countries. In France, the 
exact pvoportion of births to marriages is 3.9- 

84. The marriages, as well as births, have diminished in 
Europe within these fifty years, and yet the population is seen 
to increase. This apparent contradiction is explained by ano- 
ther fact, the very great diminution of the proportion of deaths. 
There was formerly one death in thirty-two individuals ; there is 
at present one in 40.3. This diminution of the mortality bears 
chiefly upon the earlier stages of life. There are, on the one 
hand, more newly-born individuals that survive, and on the 
other more adults that grow old. 

85. The necessary result of this latter state of things, is the 
prolongation of the middle period of life, which appears in fact 
to extend beyond the limits within which it was formerly con- 
fined. 

86. The simultaneous diminution of the marriages and deaths 
in Europe at the present day, confirms Mr Mai thus*' observation, 
that whenever the deaths are numerous, the marriages are so 
also ; for then the vacuities must be filled up, and there is room 
for every body ; and that, om tlie contrary, whenever there are 
few deaths, there are also few marriages. The reason of this 
in fact, is, that from the moment y^hen the augmentation of in- 
dividuals begins to fill all the paths of life, and to obstruct all 
its courses^%he means of existence become more and more scarce 
and uncertain. People must then be much restrained from 
gratifying the desire of marrying, and having a family, by*thc 
difficulty which is foreseen of providing for theip. Thus, al- 
though it may appear paradoxical, it is not the less true, that 
there comes « period when population forms %n obstacle to po- 
Indlktion, and industryjarresc^ndustry. 

87. From all that has been stated, it would appear that the 
following conclusions may be draw'n : 
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S8. The laws of mentality, such as they were established fifty 
years ago by the philosophers who were dita engaged in their 
inmdgaitiM, appear since that period to have undergone the 
following modifications; 


MortdlUy of tlie D^erent Ages, 



Old State. 

New State. 

From birth to the age of 10, 

50 in 100 

38.3, in 100 


74.4 

00.0 


82.0 

77.0 

Proportion of deaths, 

1 : S8.i< 

1 : 4(U 


1 s 27.7 

1 : 3ai 


1 : Ila4 

1 : 123.3 

Fecundity, - - - 

4.0 

4.0 

e 


fi9^Thi8 table, without doubt, contains errors, owing to the 
incorrectness of several of the accounts given. There is a 
means, however, of remedying this defect, which would be, 
that in each country where the laws of its popuktkm, and the 
numbers which express them, are well known, while th^ are 
only known through the medium of printing, which too often 
alters them, some person accustomed to calculations o€ this de- 
scription, or even learned societies, would publish accounts si- 
milar to those which we have given. From these various- ele- 
ments, a general and accurate mean might then he obtiuned. 

. It is with this view that we have published the present note, 
and . that we join to it the state of the population of France 
in parttculm*, such as it was at thb time of Necker in 1780, aiid 
sui^ as it is at the present day in 1825, according to the Annuaire 
du Bureau des Longitudes fer the year 1826. 

New Statcy.li 7 years; 

^ Popuuflon. 
SS,40e^ itiblabitoita* 

tWieso 
S6r.S70 
224.S70 ' ' ; 


Old State in 10 years. 
Population. 

24,000,600 inhabHants. 

eia4oo 
903.200 

VaiziDges, *. • 213.770 

N^na Ghlldren,*' 20.480 (^) 
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, MofialUy ,1' . it. ■ 

OU State in 10 yens. ' i]i4«r State fat 7, jwm. 
From birth to the age of 10, 50.9 in 100 . 4 &O ',in;'/>10O\' ^ 

60, 74.4 .... 67.5 

GO, 81.0 .... * 75.6 

Proportion of deaths, 1 : 30.2 1 : 39.9 

..... births, 1;2S.7 1:31.7 

. . . . marriages, 1 : 111.8 1 : 135.3 

Fecundity, - - 4.4 3.9 

Now, if we bring in connexion with these new kws of mora- 
lity, the political changes which have taken place in Europe 
within these forty years, and especially in France, we shall per- 
hiqil be correct, while at the same time it will afibrd us plea- 
sure, in thinking that good institutions and well regula^ go- 
vernments alone have this happy privilege, that, tinder theirpo- 
ternal influence, human life is preserved and prolonged, white 
it is consumed, and is quickly extinguished, by injustice msi 
oppression. ' 

We had concluded this note, when M. Dureau dela MaHe, 
who is at this mon^t employed in very extensive researches 
regarding the ancient population of Italy, communicated to us 
the following result : 

His numerous readings have satisfied him, that the senate 
first, and afterwards the Roman emperors, did not neglects in 
their administration, any of the statistical accounts which seVeL 
ral modern states collect at the present day, with So much pitins 
and accuracy. He has even been enabled, by means of tile 
various documents furnished by the digeste and the Rofnan 
laws, to reproduce the complete tables of the requisitions which 
the censor&Jiddressed to tlie citizens, and it is found that they 
entered into details in this respect, much more extended tl^an 
ours, regarding the sexes, ages, professions, the different kinds 
of cultivation, the number of slaves, &c. • . - 1 

^ But what is more interesting sdll, M. Dureau has^liseovered 
in the Fandeifts the calculati^s'of the probability of life for all 
agHj^ and he has thus obtaincunproof that the mean duration of 
life in Italy was thirty years in the reign of Alexander Severus, 
toward thejend of the third century ; and it is known that this 
was also nearly its duration fifty years ago (twenty-eight years.) 
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Wc Jeave to M. Bureau himself the task of presenting this 
fact in his work, surrounded by all the oonsaderations which at- 
tach to it, and whicli will reduce it to the place which it ought 
to occupy in saence. But the fact itself^ which at once con- 
nects what is with .what has been^ by making to disappear an 
interval of two thousand years, and which refers to so early a 
period the first recognitions of the laws of human life, appeared 
to us so curious and so interesting, that we gladly availed our- 
selves of M . Bureau's permission to attach it to our note, and 
publish it 


Observations ofi some Fossil Vegetables of the Coal Formakwn^ 
and on their relations to lizing Vegetables. By M. An. 
BaONGNlART. 


The Study of fossil organic bodies is so much the^norc diffi- 
cult, in proportion to the obscurity in which the structure of the 
living beings which they resemble is still involved. Numerous 
collections of comparative anatomy have become necessary for 
the determination of the isolated bones that are found buried 
ill the strata of the globe. Without such collections, it would 
have been impossible to fix the families to which those animals 
of former times arc to be referred, to determine their genera, 
and to limit their spedes, with accuracy. With reference to fos- 
sil botany, we are still entirely deficient in collections of this de- 
scription. A few specimens brought home by travellers, often 
without the precise species Being satisfactorily determined, are 
scarcely sufficient to afford an idea of the parts of vegetables 
which dinnot be preserved in herbaria. Th^ defiaency of ob- 
jects of comparison is so much the more detrimental to the pro- 
gress of this part of natural history, that, as the fossil vegetables 
of the old formations appear to be almost all referrible to tl^ 
great arborescent monocotyledonous vegetables, at present con- 
the warmest parts of .the^lolx;^^ the examination 
which grow in our own (^/iintry can throw but little light 
the structure of the trees which composed those ancient 
■f forests. If there be added to this the changes which compres- 
sion, and other phenomena which have accompanied 
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the destruction of these vegetables, have produced upoi^ Aem, 
an idea will be obtained of the difficulties to be experienced in 
die attempt to determine detached portions of plants so modU 
fled. All these circumstances will serve as so many excuses for 
errors, and numerous observations become necessary for rectify- 
ing them. 

It is thus, that, from errors too gross to be mentioned, all those 
large trbes which accompany the coal strata, have in a general 
view been considered as stems of palms. Perhaps even, und^ 
this name, it has only been intended to indicate their place a- 
mong tlie Monocotyledoncs, a class in which the arborescent ve^ 
getables are rare, and belonging almost exclusively to this fami- 
ly df palms. A closer examination has shewn, that these large ve- 
getables of the coal formation possess characters which announce 
very different structures, and which have given rise to their 
being divided into several genera ; such are the stems to which 
have been applied the names of Calamites, Sigillarise, Clathrarim, 
Syringodendra, Stigmarise, Sagenarim or Lepidodendra. On 
comparing them with the different vegetables at present exist- 
ing, it has been found that none of them could be referred to 
the family of palms, or to the arborescent vegetables of the nrigh- 
bouring families, such as the Asparagese, Pandanacem, Liliacete, 
&c. Numerous and important characters, on the contrary, have 
appeared to me to bring the Calamites in relation with the 
Equiseta ; to associate the Sigillariie and Clathrarise, which per- 
haps should only form two sections of the same genus of ferns ; 
to refei- the Sagenariae or Lepidodendra of Sternberg to the Ly- 
copodiaceac ; and, lastly, to indicate in the Stigmariae a consider- 
able affinity to the stems of some Aroidcae. With regard to the 
Syriugodc^lra, their position in the vegetable kingdom has been 
hitherto the subject of conjectures supported by proofs morp or 
leas probable, but always refuted. They have thus been succes- 
sively transported from the family of Palms to that of Cactaceie, 
from the latter to that of Euphorbiacece, &c., without its appear- 
ing possible to admit any oil tffese affinities. ^ Not finding any 
tftffig, therefore, amon^thc vej|e&bles which exist at the present 
day to which they presented any affinity, I bad considered thepi 
as remains of a genus entirely different from all those with which 
we arc acquainted. New observations, however, made in the 
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very p^es 'which contain these vegetable remains, allow me 
now to do away with this error, and will shew how much one is 
exposed, in this sort of study, to the danger of subdividing unne- 
cessarily, by considering as distinct species the different portions 
of the same plant.. 

The genus of fossil plants to which Count Sternberg has given 
the name of Syringodendron, contains stems, the surface of which 
is covered with numerous parallel, and very regular, ^ convex 
ribs. On the middle of the ribs arc placed in quincunx order, 
rimple or double lines, or rounded impressions, which arc always, 
however, very small, and never liave the form of a disk or 
shield, as in the genus Sigillaria. This character alone would 
distinguish these two genera, but it would further appeals of 
great importance, inasmuch as it announces a great difference in 
the fonn of the organs, whose insertion is indicated by these im- 
pressions. In the Sigillarim, the disks have been regarded, with 
reason, as the marks left upon the bark by the base of their pe- 
tioles, after the fall of the leaves. The form of the base of these 
petioles, and the disposition of the vessels which have traversed it, 
render it almost certain that these plants have belonged to the 
&niily of ferns. The form of the impressions of the Syringo- 
dendra, indicates, on the contrary, small organs, often in pairs, 
in which the traces of spines, like those of the cactuses, fleshy 
Euphorbias, &c. have been supposed to be recognised. This 
character has been deemed sufficient by several naturalists to in- 
duce them to admit the analogy. 'A perfect similarity of formjn 
the Syringodendra and Sigillarim, and their existence in the same 
strata of the globe, might have impressed an idea, if not'bf their 
identi^ at least of their mutual resemblance ; yet these two 
genera^ave been admitted as distinct by all modqyn authors. 
Direct observation, however, comes to prove, *that they are only 
two ports of one and the same plant ; that the genus Syriiigo- 
den^on must be erased from the list of plants ; 'and, in a word, 
that the afieged species of this genus are nothing else than Si- 
^^ykriss deprived of their outer UaH^. Several specimens collect- 
efin the mines of Valenciennes, ^ons, dnd Charleroi, eviddifS^ 
identity ; they are either Si^llarise or Syringodendra, 
Is the carbonized ' bark which envelopes the stony 
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nucleus o£ which these stems is almost entirely composecl^is still 
preserved, or has fallen off. It is in fact a character pecu%r to 
the fossil stems of the coal deposits, to be transformed or rather 
entirely replaced, by an inorganic substance, deposited in the way 
of sediment, often very coarse, and retmning no traces of the in^ 
ternal organisation of the stem ; while around this nucleus there 
occurs layer, more or less thick, of very friable lamellar char- 
coal, which has exactly preserved the form of the surface of the 
vegetable. According as this cortical layer has a thickness more 
or less great, and more or less e(}ua], the central nucleus, when 
it is deprived of it, preserves more or less accurately the form 
of tj;ie external surface of the vegetable. In the Stigmaris^ the 
Sagenariae, the Catamites, and some Sigillarice, this bark forms 
an extremely thin layer, a sort of epidermis, which leaves to the 
stony nucleus the same form which the surface of the vege- 
table itself presented. In the greater number of the SigUlarue, 
on the contrary, this bark, which has a thickness of from one to 
two lines, does not preserve internally the form which it had on 
the outside ; the disk produced by the entire base of the petiole 
no longer exists. The vessels alone which traversed it still leayc 
a mark internally, and produce those naiTow, and often puncti- 
form, impressions which were observed on the Syringodendra. 
This character still furnishes an additional reason for considering 
their genus as allied to the tree ferns. In the small number of 
stems of these plants which have had an opportunity of ob- 
serving, and particularly in those of the old continent, th^ is 
observed a perfectly distinct bark, or rather external layer, of, an 
organisation very different from the bark of dicotyledonous ve<^ 
getables. '!^is bark appears to detach itself from the substance 
which occupies ihd centre of the stem, and then forms a sort of 
Iiollow cylinder, of a very dense substance, the external suri^. 
of which preseAts, with much accuracy, the form of the bases of 
the petioles, while the inner surface presents only the passage of 
the vessels. Ji^^et us suppose thi^ woody cylinder to be filled up 
wC^an earthy substance, an^^e*bark afterwards converted in- 
to charcoal, stems will be obt^ed, having a nearly perfect re- 
semblance to the Sigillarim ; if, agidn, the carbonaceous barki)e 
removed, the earthy nucleus will represent, with but slight dif- 
ferences, the Syringodendra. , 
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If ^ the proofs which we have adduced establish almost with 
certainty the resemblance of these immense stems to the stems 
of tlie arborescent ferns, a very remarkable character distin- 
guishes, if not all tlie Sigillarise, at least some of thmn, from our 
presently existing arborescent ferns. All the tree ferns known 
present a perfectly simple stem, similar in its general form to 
that of the palms, cycases, &c., but commonly broaden toward 
the base : a character which is not observed in the stems of the 
greater number of arborescent monocotyledoiies, and which is 
equally observed in the fossils of the genus Sigillaria. All tlie 
specimens of these fossils which 1 had hitherto observed in col- 
lections were perfectly simple, and this character appeared tp be 
common to all the species of the genus. In conjunction with 
several others it had served to distinguish diis genus from the 
Sagenarise, the stem of which is commonly dichotomous. This 
difierence would tend to confirm the analogy of the former of 
these genera with the ferns, and of the latter with the Lycopo- 
dia* I was therefore very much astonished on seeing, in the 
collection of M. de Derschau, engineer of mines of the Grand 
Duchy of the Lower Rhine, a sti^m which was indicated by all 
these characters to belcmg to the Sigillarise, and which was yet 
twice divided into two. Three specimens of die same species pe- 
seiited this character more or less completely. Having myself 
descended into one of the coal mines of the neighbourhood 
of Essen (the mine of Kuiizwc/rk), I was enabled to satisfy 
myself on the spot regarding this remarkable organization. 
The almost vertical roof of one of the beds of coal, in Mdiich the 
gallery hod been wrought, presented an immense quantity 
impressions of vegetables of different species, ^fter having 
seen with astonishment, among the remains cT this "ancient fo- 
rest, stems of Sagenarise of nearly two feet diameter rising per- 
pendicularly .from the bottom of the gallery, dividing once or 
twice, and presently losing thmselves in the rocks which cover- 
ed this gallery, * without its I^lng possiUe to jpdge wbetlier 
their length was proportional J^tbeic. diameter; after ba^i^ 
eodeavoured in vain to trace several of these stems, which were 
ittterwQven in all directions, I at length came upon a steia of 
S^illaria, the position of which enabled me to trace it in almost 

its extent. , This stem lay parallel to the bottom of the 

^ '4 
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gallery, almost at the height of the obs^ver'^s eye ; tovrai^s its 
base, it was about a foot in diameter, and appeared brokemaqd 
not naturally terminated ; it was, like all the stems deposited in 
the direction of the strata, compressed to such a degree as to be 
entirely flat. On following this stem in the gallery, I was as- 
tonished to sec that it attained, without interruption, a length of 
more thjin forty feet ; its diameter diminished insensibly, so that 
it was not more than six inches at its upper extremity ; but this 
extremity, instead of terminating suddenly, was divided into 
two branches, each of about four inches diameter, which sepa- 
rated from each other, and were prolonged a few inches, when 
thejr were interrupted by a fracture in the rock. I was not 
able to trace beyond tliis f)oint with certainty ; but it is never- 
theless well proved that tliese stems, after attaining a great height, 
finish, if not always, at least in some cases, with becoming fur- 
cated, and probably dividing several times by dichotomy. It 
is to this latter division of the stem that we must attribute the 
rare occurrence of specimens presenting examples of it. On the 
contrary, the great extent of the simple part of the stem of these 
vegetables, must render the specimens of these jxirtions of stems 
very common in the rubbish extracted from mines. In the So- 
genarise, on the contrary, where the stem appears to divide at a 
small distance from the base, and to ramify a great number of 
times, examples of these dichotomous divisions are of more fre- 
quent occurrence. t 

After having properly established the mode of division of 
the stems which compose the genus Sigillaria, there remains for 
us to determine, if, notwithstanding this dichotomous form, they 
ought still tc^rank among the ferns, or if this character be suf- 
ficient to separate them from these plants, among which no ex- 
ample of the kind of structure in question is now observable. * 
The mode of division of the stem does not appear to me ta 
form a diaracter of sufficient importance to induce a separation 
of vc^tables i^ich have so monyifther characters common. We 
see-Jib^ two modes of st^ctui^mted in the most natural fami- 
lies of monocotyledonous planA; and there is nothing in the 
organization of the tree-ferns that appears to militate against* 
the possibility of their having united, like these families, plants 
with simple stems, and others wi(h branched oipes. Sup]^osing 
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that, J^ong the palms, the douiu, a palm with dichotomous 
steo^, 60 common in Egypt, had been destroyed by some revo- 
Iuti 6 n of the globe, all the botanists would consider a simple 
stem as a general character of tlie plants of this family, and 
perhaps would hesitate to assign a place in tliis group to a 
plant, the organization of which would appear to separate it 
from all the other s|)ecies known. We are not acquainted with 
any circumstance that would induce us to believe that the 
family of ferns, the arborescent species of which are still so im- 
perfectly known, does not contain plants with stems thus divid- 
ed. The characters deduced from the form and disposition of 
the bases of the petioles, and from the disposition of the 
vessels in these petioles, characters which are only observed 
among the ferns, appear to us of much greater importance, and 
decide in our opinion the place which these vegetables ought to 
occupy. 

All the families of phanerogamous monocotyledonous plants 
which contain arborescent species, present these two forms of 
stem. It is therefore probable, that when the equinoctial zone 
shall be better known to us, cycases, zamise and ferns with 
dichotomous stems, will be discovered, as wc already know dra- 
conae, yucca?, and palms, which present this organization. Per- 
haps, also, these vegetables, so remarkable for their form,. their 
magnitude, and we may even say tlicir elegance, have ceased to 
exist at the surface of the earth, «and their remains will serve to 
perfect our ideas regarding several families of plants, of which 
the present vegetation of our globe no longer presenj^s but im- 
perfect fragments, in the same manner as the ancient world 
lias already served to fill up several voids of the animal king- 
dom. f 


Explanation of Plate VI. 

Fig. 1 . Sigillaria^Hippocrepis. Ad. B. 

Sigillaria with flattened ribs, fines broad ; bflrk smooth ex- 
ternally, striated internally semi-elliptical, truCafed 

beneath, or in the form of a horse's shoe, marked with three vas- 
' 'tular fasciculi above ; internal cicatrices simple, oval, 
in tbe coal mine of Mono. * 
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Fi*;. 2. Sigillaria renifarmis. AJ. B. *- 

Sigillaria with flattened ribs, about 15 lines broad; bark t1n{pk^ 
smooth externally, striated internally, cicatrices small, from three 
to four lines broad, reniform, notched al)Ove and marked with 
three vascular fasciculi ; internal cicatrices ov&l, large, double. 

Gathered in the coal-mines of Mens. 

Fig. 3, 4. Sigillaria clongaia. Ad. B. 

Sigillaria with convex angular ribs ; bark pretty thick, smooth ex« 
ternally, striated internally ; cicatrices oblong, truncated at the 
two extremities, marked with three vascular fasciculi above, 
the cicatrices are close together, and the interval between them 
is rugose and transversely striated. 

Vur. tf. whtor. Ribs from five to six lines broad ; inner cicatrices 
rounded, (fig. 3). 

Var. 0. Ribs from eight to ten lines broad ; inner cica- 

trices elongated, linear, (fig. 4). 

Occurs in the coal-mines of Charleroi. 

Fig. 5. Sigillaria viamillaru. Ad. B. 

Sigillariii with ribs alternately narrowed, from four to five lines 
broad, forming lamelbc which support narro\v cicatrices, trun- 
cated above, widened and rounded beneath, marked toward 
their upper edge with three vascular fasciculi. Bark very tldii, 
striated transversely beneath the cicatrices, smooth internally ; 
internal cicatrix rounded. 

Occurs in the coal-mines of Charleroi. 

Obs. The three first species didW essentially from all those figured 
by M. Sternberg, Schlotheim, Abode, &c.; the last species pretty 
much resembles Sternberg’s Lepidodendron alveolare ; but it is 
distinguished from it by its cicatrices being wider set, and its 
bark striated in the interval of the cicatrices . — Annales dcs Scu 
cnees Natu7rllcs, Jan. 1825, p. 23. 


Professor P. Prevost, upon the Magneticdl Injtuence of 
the Sunj^ 


.N^umerous observations made atVlifferent periods, appear to 
attest that the southern hemisphere is colder than the nortliern. 
This fact is explained by the theory of radiating caloric, and is 
JULY— OCTOBER 1826. T , 
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jioL<fapablc of being accounted for by any other. Tlic follow- 
.iijg is a brief account of the state in which the discussion on this 
subject stands at present. 

The soutlicrii winter is longer than the nortliern, and the sum- 
mer proportionally shorter. But this circumstance introduces 
no difference in the quantities of solar irradiation, which either 
hemisphere experiences in the course of a season of the same 
name. It is demonstrated that, in the elliptical orbit, the differ- 
ence of the distance from the sun exactly compensates the effect 
of the duration of the corresponding seasons of the two hemi- 
spheres ; the (|iinntity of rays received by tl\e earth is constantly 
the same for the same number ol‘ degrees traversed the 

ecliptic ; in other terms, the quantity of heat which the earth 
receives from the sun is proj)ortional to the true anomaly. Prom 
one equinox to the other, the earth therefore receives the sante 
quantity of ri)ltU rays. Thus, for a season of the same name', 
summer for example, each of the two hemispheres similarly si- 
tuated with relation to the sun, receives precisely the same sc- 
nicstral light, measured by 180" of the ecliptic. If, therefore, 
one of the two liemispheres i.s more heated by solar irradiation 
than the other, this cannot depend u})on the quantity of rays 
which it receives. It only remains to be seen whether it might 
not depend upon the different manner in which the distribution 
of this same quantity is operated. But if all this quantity be 
considered as fixed, and in some measure stored up in the bosom 
of the earth, it is of no consequence although there should be 
some inequality in the form of its distribution. It may there- 
fore be said in general, that the unequal temperature of the two 
hemispheres docs not depend immediately ujxm the heat wliicli 
they receive from the sun. - 

But it is known that all the rays received in this way do not re- 
main imprisoned in the terrestrial globe. A part of them ema- 
nates by means of radiation, and loses itself in space. If, accord- 
ing to the geiieral theory otcadiaiion, regard be had to the dif- 
ferent distribution of solar ly^i in^the two hcmispher^)f the 
earth, if, for example, coiuining ourselves to the summer (the 
influence of which is entirely predominant), we consider tlie ef- 
fect which the length of the northern summer has upon the ra- 
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diation, wc find that the soutliern hemisphere is more cooId3^''and 
that there remuns to tlie northern (deduction made of the radia- 
tion) a superiority of heat. This is the result of a train of ],ea- 
soning which will be found in the treatise on radiating caloric, 
sect. S85, to which I can only refer here. 

These truths which I have laboured to establish, in two es- 
says published in 179^ and 1809, would have been sufficiently 
confirmect by the experiments of M. de la Roche, and by those 
of MM. Dulong and Petit, could it be admitted that what takes 
place in \ery high temperatures is applicable to lower degrees. 
But I cannot at present attend to this remark, nor to several 
others which refer to heat, having another object in view. 

What ha.s been demonstrated of the heat which has emanated 
from the sun, easily applies to every other emanation from that 
body. Accordingly, in 179S, I made application of it to a fluid 
which I was disposed to refer to this origin. Proceeding on 
the supposition, now very generally received, of two magnetic 
fluids, 1 Urought that the magnetism of the terrestrial globe 
might come from the abundance in excess of one of them upon 
one of our hemispheres. Then, viewing it as probable that such 
a fluid emanates from the sun, nr that in some manner or other 
the solar emanation aflects the magnetism, I proposed to examine 
if the abundance in excess of this fluid upon our hemisphere 
might not be attributed to the same cause which produces an 
excess of heat in it. I rcmarIcVd, lastly, that, if these supposi- 
tions were verified, we might hope to detect, between the mag- 
netic variations and the known motions of the eartli's exis, rela- 
tions that it would be useful to observe. 

These reflections have been suggested to me by experiments 
which seem ta indict^ the emisrion of one of the magnetic ele- 
ments by the sun, namely, those upon the influence of the violet 
ray first made by Mr Morcchini, and afterwards repeated and 
varied by Mrs Somerville.— Univergelle, May 
1826. 
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On the Reaction of Sulphate of Magnesia and Bkarbotmte of 
* Soda. By M. Planch£. 

It is knowti that the bicarbonate of soda and the sulphate of 
magnesia, in a state of aqueous solution, exercise no reciprocal 
action in the cold, and that it is only when a certain quantity of 
car^nic acid lias been disengaged by heat, or, in other words, 
when the alkaline bicarbonate has passed into the state of sub- 
carbonate, that the sulphuric acid prevails over the soda, and 
leaves the magnesia to the carbonic acid. But I have nowhere 
seen it mentioned that the two salts mixed together, in a dry 
state, and in the form of powder, react upon each other. This 
must at least be the case with regard to their immediate and in- 
stantaneous mixture, since in this slate they dissolve in water 
without affecting its transparency, and consequently without any 
decomposition taking place, or at least any apparent decomposi- 
tion. Presuming upon this property of the two salts, a physi- 
cian prescribed several years ago to M. dc Somraariva, a mixtmv 
of powdered sulphate of magnesia, and saturated carbonate of 
soda. He gave alternately either this mixture alone, or bicar- 
bonate of soda. Being charged with the preparation of both 
these medicines, for a journey of three months, which M. dc 
Sommariva made annually to Ita'y, I always had the precaution 
of placing the mixture, in a very dry state, and divided into par- 
cels in tin canisters, to preserve it trom humidity. I used the 
same precaution with regard to the carbonate of soda I observ- 
ed that the sulphate of magnesia was free of hydrochlorate. 

During three years M. dc S., a man very careful of his health, 
and besides a go^ observer, never pcrccivcU that hold water be- 
came turbid when he dissolved the two salts together in it ; but 
in 182 S, having been obliged to prolong his jodmey beyond the 
usual time, he laid up a store for a year. Toward the end of 
the fifth month^, M. de-S. ree^ked that the sapie water which 
he ordinarily used became ^idirily miiky, and that the c^uge, 
which he rightly attributed, mough without being able to ex- 
the cause, to the alteration of the powder, went on increas- 
ing as the time advanced. At length, by the seventh month, 
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the precipitate which formed in the water became so oqnAder- 
able, that M. de S. deemed it proper to intermit the use o£ the 
powder, and sent for some promising to inform me cm 

his return from Italy, of what, according to his expression, 
had happened. M. de S. returned at the end of six months, 
and sent me back the powder in question, which I submitted 
to the following experiments. 

1^^, This powder put into a quantity of cold water, double 
that which is necessary for dissolving the two salts, rendered it 
milky. 

% Dissolved in a large quantity of water, it deposited a white 
powder, which, on being washed several times and dried, was 
fouiM to be subcarbonate of magnesia. 

The liquor in which tliis deposit was formed was limpid afler 
1}cing filtered, and was not rendered turbid, cither cold or hot, 
by the soluble alkaline siibcarbonaies. All the acids stronger 
than the carbonic disengaged this latter &om it. Lastly, when 
suitably evaporated, 8ul[)hate and carbonate of soda were obtain, 
cd, part of the latter of which was in the form of subcarbonate. 
To explain here the presence of the carbonate of soda, it requires 
to be known tliat the quantity of bicarbonate mixed with the 
sulphate of magnesia, w^as more than sufficient to decompose 
this latter salt. 

There results from this observaiion^ that the stiffidenUy pro- 
longed contaot of sulphoite of ^X^nesia and bicarbotmte of soda in 
a dry statc^ determines a chemical action smiUar to that which 
tlio concurrence of water and heat would produce^ affording a 
fiew example of the inaccuracy of the old chemical axiom : Cor- 
pora non agunt nisi soliita.— de PharmadCy March 
18 ^ 6 . •# • 
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jlV^CELEBRATEi) schooljof p'hyo^hy among the ancients, main- 
tained that there was only one v\tuc. With as much, nay even 
more, propriety, it might be maintained, that there is only one 
science, at l^ast one physical science. The various departments 
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of this.lscience are so framed, as, in some measure, to accommo- 
date the incommensurability of nature to our capacity ; and by 
connecting things that are homogeneous, they enable us to take 
a survey of natural phenomena ; but, while wc are occupied with 
a idngle departmdnt, we become sensible of its dependence on 
others, and are frequently at a loss to assign to each its peculiar 
province. 

Of all the departments of physical science, geology is' the most 
intimately connected with other branches, and stands in need of 
their assistance, or assists them more frequently than any other. 
This mutual relation, which contributes, in no small degree, to 
bestow a peculiar charm on geology, has, at the same time, a 
tendency to render it a difRcult study. ' 

When speaking of Geology, it must be understood to compre- 
hend Oryctognosy as its foundation ; the latter gives us a know- 
ledge of the characters, the former of their combination. Who- 
ever is in danger ol* mistaking one character for another, will 
never learn to read accurately ; and he who continually devotes 
Iiis attention to nothing but the characters, may, indeed, owing 
to the difficulty of recognising them, be very profitably engaged, 
but he will be frustrated as to the ultimate and most essential 
object of their study. 

The terrestrial globe, whose structure, so far as it is exposed 
to our view, is the proper object of gcognostic investigation, is 
the extensive w'orkshop wherein powers of nature, with which 
natural philosophy and chemistry are engaged, have operated, 
and are still operating. It is not therefore matter of surprise, 
though these two sciences huve both a kindred affinity for gco- 
logy, to wt^h the latter is indeed so closely related, that geo- 
logy may considered as practical chemisti;y. Ioi» addition to 
this, geology has, with other departments of science, many points 
of contact, fiom which it may be allowable to select a single ex- 
ample. 

Geometry, gpided by simply principles, formed regular bo- 
dies from limited plane ?urfi^$^<uid determined their peculiar 
properties, without foreseeingj^hat models of them woulff^ be 
• found in nature herself ; but rince observation has brought us 
ju^uainted with the regular figures of mineral bodies, they ex- 
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bibit in relation to this science one of the most important appli- 
cations, as well as one of the most unerring standards, which 
they arc distinguished. ^ 

When the geometer, by his measurements, proves that tl>e fi- 
gure of our earth may, like that of other planets, be determined 
by its revolutions, and hence draws conclusions regarding its ori- 
ginal state of fluidity, \vc find, that the })henomena of geology 
lead to the same result. When he weighs its mass in a balance, 
whose arm is the semidiameter of the suifs orbit, we are unable 
to confirm his statement by immediate observation ; but wc ob- 
tain, in this way, a basis on wliich we can, in some measure, rest 
our conclusions regarding the internal structure of* the earth. 

Ifiwc contemplate its surface, with all its inequalities, it is geo- 
logy alone that can give us a distinct representation of them. All 
local descriptions, not springing from this source, cither leave be- 
hind them indistinct and erroneous conceptions, or are entire- 
ly fanciful. This surface being the habitation of our species, 
its figure and its changes must, therefore, be closely connected 
with the history of the human race ; and though the most im- 
]x>rtant of those changes may be far anterior to their origin, and 
to the jicriod of history, vve may yet, in more than one gcognos- 
tic fact, find suggestions and disclosures, which cann >t be unac- 
ceptable to the historical investigator. These facts concur with 
historical testimony, in representing the elevated platforms of 
Asia as the cradle of tlie hum^n race, and in explaining their dif- 
fusion from that centre ; and'^the traditions of deluges, found 
among all the nations of antiquity, arc corroborated by the still 
existing traces of those violent events. 

The monuments concealed in the bosom of the earth, and ex- 
tending to the whole organic creation, arc still more instructive. 
Between the dcadVnd the living there yawns a chasm, indeed, 
which wc can never overleap ; but if any thing can lift the foil 
that hangs ovet tlie origin and progress of the organic world, it 
must be those remains of it, for the knowledge of which w^e are 
indebted to g^logy. So far aB ,wc haxe examined the crust oi* 
thcoearth, wc have discewereu ^n ks structure and materials no 
transition from simple to com)KVnd, The order of* time has 
established no relation, according "to which the strata of simpl(? 
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rocks of the earliest formations are the simplest, while the 
newer 'are more and more compound; on the contrary, the 
oldest appear to be the most compound. In complete oppo»- 
tion to this, the organic world, in each of its two principal divi- 
mons, exhibits a Ejerics of formations from simple to compound ; 
the simplest being the oldest. Thus we observe animal life 
commencing ininfusory animals, without any discernible organs. 
Simple digestive organs arc first visible in the polypi ; in the 
echinodermata tlic organ of respiration first appears ; in insects 
a system of nerves and muscles ; in crustaceous animals circula- 
tion ; and in the last two, simple organs of sense make their 
appearance. At the same time, generation preserves the pe- 
culiar character of organic beings ; and after having arcom- 
plished its purpose, b}* mere division and dissolution, the particu- 
lar generative organs develop themselves in distinct sexes. With 
the avcrtebral animals are conjoined the scries of the vertebral, 
in which every system appears more perfect, and more close- 
ly connected. New organs of sense arc unfolded, and tins 
brain becomes the centre of feeling, perception and life, till 
in man it attains the highest state of perfection, and endows him 
with consciousness and rationality. Long ago, celebrated natu- 
ralists, relying upon these observations, attempted, with more or 
less success, to arrange the species of animals, sometimes accord- 
ing to a scale of gradation, and sometimes according to a reticu- 
lated form, without giving any diAincl account of the meaning 
of such an arrangement. Shoidcl it, like the piling up of a col- 
lection of books, merely serve for a more convenient survey of 
innumerable creatures, without any reference to their origin ? Or, 
do they intend, by means of such an an*angement, to express the 
design that hovered in the mind of Omnipotence, ^cforc he cal- 
led these creatures into being? Or, have they originated in the 
wiy in which they appear in the scale of gradation, as if the 
hand of the Creator, like that of a human artist, perhaps, must 
fil^be exercised on simple formations, before it was capable of 
prraucing such were ocmpgiiiid^? i 

Upon these questions, whose -answer might contain no^oss 
than a key to the profoundcst ^^rets of nature, Mr Lamarck, 
one of the most sagacious naturalists of our day, has exprcssetl 
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himself in the most unambiguous manner. He admits^ on the 
one hand, the existence of the simplest infusory animals ; ^on 
the other, the existence of the simplest worms, by mea^s of 
spontaneous generation, that is, by an aggregation process of 
animal elements ; and maintains, that all othk* animals, by the 
operation of external circumstances, are evolved from these in 
a double series, and in a gradual manner. On that account, 
the scalft of gradation, according to whicJi he arranges the ani- 
mal kingdom, is, at the same time, the history of thdr origin ; 
and the discovery of this truly natural method, the most im- 
portant problem of tlie naturd pliilosopher. Although it should 
not be forgotten, that this meritorious philosopher, more in con- 
forritity with his own hypothesis tlian is pennitted in the pro- 
vince of physical science, has resignetl himself to the influence 
of imagination, and attempted explanations, which, from the 
present state of our knowledge, we arc incapable of giving, we 
nevertheless fed ourselves drawn towards it, and these notions 
of the progressive formation of the organic world, must be 
found more worthy of its first Great Author than the limited 
conceptions that wc commonly entertain. 

Geology can alone inform us, how far this succc‘<sive course 
of dcvelojjmcnt may have been followed by nature. When all 
the Kices of animals, whose remains are contained in the thrust 
of the earth, have been ascertained than at present, and 

their situations better known, -^when we have discovered at what 
period of the earth’s formation any species of animals makes its 
appearance for the first time, wc shall then be able to draw con- 
clusions, more or less accurate, coneerning the order of succes- 
sion. The doctrine of petrifactions, even in its present imper- 
fect condition^ furi^^shes us with accounts that seem in favour of 
Mr Lamarck’s hypothesis. We, in fact, meet with the m»re 
perfect classes Qf animals, only in the more recent beds of rocks, 
and the most perfect, those doscly allied to our owm species, only 
in the most recent ; beneath thgm occur granivqrous, before car- 
> nivorous, aniiflals ; and humSh remains, are found only in allu- 
rfai^il, in calcareous tuff, and limestone conglomerates. 

Geology does not inform us m;?rdy of the origin of animal* 
species, but also of their dcstniftion. Out of the vast number 
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of animid remains, but few belong to species now living, and 
th^ only, in the most recent rock-formations ; by far the great- 
er nymber of their primitive structures are lost, and the older 
the beds of rock in which they make their appearance, so much 
the more do they deviate in their formation from the species now 
in existence. May tliis destruction, as is commonly received, 
have been the^result of violent accidents, and destructive revo- 
lutions of the earth ; or docs it not rather indicate a great law of 
nature, which cannot be discovered by reason of its remote an- 
tiquity ? Within the narrow circle of vision in which the organic 
world manifests itself to our observation, wc observe individuals 
only going to destruction, and in opposition to that, great pre- 
parations making for the preservation of the s})ecics. But ^f all 
living perish, may no point of duration have been fixed for the 
species ; or do wc not rather, in these signs of a former world, 
discover a proof, that, fnan a change in the media in which or- 
ganic creatures lived, and from powerful causes ojxTating upon 
them, their power of propagation may be weakened, and at 
length become perfectly extinct ? Is the continual decrease, then, 
which we observe among some species, a consequence of the va- 
rious modes of destruction they experience from the hand of 
man, or may it not rather be i)roduced by natural circumstan- 
ces, and be a sign of the approaching old age of the species ? 

The distinction of species is undoubtedly one of the founda- 
tions of natural history, and her /^laracter is the propagation of 
rimilar forms. But are these forms as immutable as some dis- 
tinguished naturalists maintain ; or do not our domestic animals 
and our cultivated or artificial plants prove the contrary ? If 
these, by change of situation, of climate, of nourishment, and 
by every other circumstance that operates upo^ theip^ can change 
tli^ir relations, it is probable that many fossil species to which 
no originals can be' found, may not be extinct, but have gra- 
dually passed into others^ As there are periodical, movements 
of the heavenly Jxxlies, that is, movements that are visible only 
after hundreds of years^ '^^ihcsC arc undoubtedly periodical 
changes in the organic wor]d.^^>If the^ have required intervals 
• of . are antecedent to all historical traditions, and to the 
dimil^oii even of the human race, the monuments concealed in 
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the bosom of the earth can alone reveal them. Wc indeed ob- 
serve that the Ibis, which was worshipped in ancient Egypt, a^d 
preserved as a mummy, is still the same in modern Egypt ;.but 
what are the few thousand years to which the mummy refers, 
in comparison with the age of the world, as its history is related 
by geology. 

Geology likewise supplies us with instructive disclosures re- 
garding* the distribution of organic beings. If wc, in all the 
regions and climates of the world, meet with a striking unifor- 
mity in the structure of the earth, we also, on the contrary, ob- 
serve plants and animals of a most varied character scattered 
over its surface. As there are among the dicotyledons, that is, 
amohg the more perfect plants, no species, which arc at the 
same time indigenous to the hot climates of the old and new 
world, so both halves of the globe in the same zone possess mam- 
miferous animals, birds, reptiles, and insects peculiar to each. 
Species common to both are found only among the inferior gra^ 
dations of organization, and species of a higher order arc found 
only in those high northern latitudes, where the continents were 
undoubtedly at one time conjoined. From the combined re- 
sults of organic geography, and the doctrine of petrifactions, it 
will at once follow, whether the ancient population of the ter- 
restrial globe was distributed according to the same laws as at 
present. Even now, many of the petrifactions of cold climates, 
whose species and families aw produced only in hot countries, 
indicate a great change in the temperature of their former si- 
tuations, and phenomena, like that of the rhinoceros found on 
the shore of the Wilhui, and of the mammoth at the mouth of 
the Lena, are likewise indications of sudden changes in those 
places. Akmg wilh the distribution of species, we also acquire 
a knowledge of the distribution of individuals, and of their 
modes of life, from their fossil remains, because these remains, 
like living creatures, appear to us sometimes single, and dis- 
persed at other times in numeiaous bodies, anc^ closely crowded 
together. * . ^ • 

fte doctrine of petrifactions certains also the history of the or- 
ganic world, as natural history contiins its description. Like the* 
coins, inscriptions, and works of art, which make us acquainted 
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ivith th^ varied destiny of our ovfn spedcs, these monuments have 
buried in the earth, and, by that means, haye been secured 
agaijist destruction. The Siberian and Chinese popular tiadi- 
tions of the mammoth living in the interior of the earth, are at 
least figuratively correct ; and, in conjunction with the remains of 
a former world, bear evidence of an earlier state of things. 
The remains of all plants and classes of animals, whose struc- 
ture permitted it, have been preserved in great abithdance; 
and, although the distinction of species not unfrequently con- 
fronts us with unsurmountablc obstacles, a knowledge of them 
must lead to important results ; at least, if we admit that the 
various forms have been evolved from a primitive model, and 
that the species have arisen from an original generic form. ^But 
to perform what may be expected from it, the doctrine of petri- 
factions should keep pace with the improvement of botanical 
and zoological methods, and renounce names and distinctions 
which have no longer any meaning. 

Independent also of this connection between the inorganic 
and the organic world, between geology, botany, and zoology, 
it is surely no unprofitable occupation for a rational being, to in- 
quire what this earth upon which wc live consists of, how it is 
constructed, wliat changes it may have suffered, and what it 
may still be destined to undergo. Whocever is still unsatisfied, 
whoever estimates the value of sconce, not by intellectual de- 
sires but by practical advantage, nought to recollect that there 
arc few of the arts of life to which geology is not more or less 
applicable. It is one of the foundations of agriculture, which 
cannot flourish without a knowledge of the soil: it instructs us 
in the course and operation of water, whether we wish to pre- 
vent it from doing injury, or to turn it to adf’^antage ; it enables 
us to search out materials for our habitations and furniture, and 
the art of working mines, with which geology .originated, and 
which in return yields its most valuable productions. Wc hence 
conceive that thp study of gcolqgy brings us in continual con- 
tact with the most exalted ^ene^ of nature, wife all that can 
captivate our imagination, anj^ fill our souls with vast cofi^p- 
tions^'Ond thus explains the ^merest that is daily more and more 
by it, and which wari^ints tlic most sanguine expecta- 
tions of i(s future progress. 
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Geology lias shared tlie fate of all experimental ^ieiices. 
Its first steps, for the most part directed by neces^ty, consist^ 
of loose and su}x3rficial observations on those phenomena more 
immediately presented to our attention. But, as it is a peculiar 
prerogative of our nature to entertain a desire of tracing back 
causes, and explaining operations, theories of the earth were 
early indulged in ; and these, although often absurd, were not 
ivithout^heir use. Afterwards it was considered presumptuous, 
from those fragments of the eartlfs crust which we had looked 
upon rather than examined, to draw conclusions as to the forma- 
tion of the earth, and to relate its history, as if we had been co- 
eval with the events ; and that true geology must be a collec- 
tion^ arrangement, and comparison of facts, and its theories on- 
ly general observations. This view being generally admitted, 
geology may be said to have passed from the condition of child- 
hood, and assumed its station among the sciences. 

These theories are essentially different from those of other 
branches of physical science. When the natural philosopher 
makes mention of two electric fluids, or of a luminous matter, 
he is perfectly well aware that the causes of electrical or lumi- 
nous phenomena might be difierent from what he imagines ; yet 
these modes of expression are most convenient for producing unity 
and connection among the facts that have come under his observa- 
tion. Geological theories are,^on the contrary, of a purely histori- 
cal character. Whether granite be a production of fire or water, 
is a matter of indifference in the explanation of its origin, if wc 
are incapable of piXKlucing it either in the one way or the otiicr ; 
but whoever tells us that the pacsent crust of the earth was 
once in a state of fusion, and that, upon cooling, it became a so- 
lid mass, tt»hibitfi an event whicli, like the heroic exploit of 
a Curtius or a Clcelia, should be received only upon the most 
indisputable tQstimony. Geological theories are, tliereforc, more 
exclusive than physical ; hence a reason why geoldgists have al- 
ways been more at variance tl^an natuidil philosophers. 

It is therefore the duty of the geologist to proceed cautious- 
ly ^th his conclusions. ' In re^rn for that lie is sufficiently in- 
demnified by the nature of his £\udy, which bears in the mosl^ 
distinguished manner the peo^uiar character of all physical 
science. 
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Geology obtains its materials from mineralogical geography, 
I’Khose* general results it selects and combines, in the same manner 
as state policy docs with the results of civil geography. The 
advancement of the one, therefore, depends on the progress of the 
other ; and although it may be advantageous to science, from 
time to time, to exhibit a correct view of its progresave advance- 
ment, as it is profitable for the traveller to stop sometimes and take 
a retrospective view of the country he has passed, geology has 
nevertheless to expect improvement principally from a patient 
and laborious investigation of single districts. There are but 
few who, by a glance, can determine general relations and throw 
light upon science, as there are but few travellers who are qua- 
lified to give any instructive information concerning the sf>cial 
condition of a country ; On the contrary, any one provided with 
the necessary knowledge, may, by an accurate and detailed exa- 
mination of a district, contribute, if not general views, facts that 
serve as a foundation for the great geological edifice. And, any 
one who reflects how much time and perseverance are necessary 
for examining the gcognostic character of even a limited district, 
cspe^cially if its interior is not laid open by mines and natural 
sections, will agree with us, that this investigation, like that of 
the character and customs of a people, must chiefly be the work 
of an inhabitant. 


On Female Pheasants assuming the Male Plumage, By M. 

Isidore Geoffroy St Hilaire. 

P HEASANYS sometimcs occur in the woods, as well as in a state 
of domestication, which, from the dulncss of their colours, while 
at the s^me time they possess the male plumage, were long con- 
sidered & males in a diseased state, or with their 'feathers soiled 
and tarnished ; but it has been ascertained that they are hen 
birds with the phimage ^ inales ; and, in fact,^ Vicq d’ Azy r 
and Mauduit, from the inspep^tion of th^e sexual organs in s^h 
birds, placed this curious/act beyond tlie reach of doubt. 

in his account of it^n the Encylopedic Methodique, 

4 , 
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has confined himself to the change of plumage solely, ad^ng only 
the fact that the ovarium was extremely small in all such bird^ 
had been dissected by himself or Vicq d^Azyr; and since iiis 
time no person has paid attention to the interesting physiological 
phenomenon in question, which has only been barely mentioned 
in a very few works on ornithology. Having lately had an op- 
portunity of observing the change of plumage in female phea- 
sants td a greater extent than has hitherto been done, I consider 
my observations not without interest, as they will enable me to 
shew that the transition in question, wluch Mauduit only saw 
produced in a partial manner, may f>e effected in the most com- 
plete. 

My observations were made iijKm females of the Silver Phea^ 
sant (Phasianmnycihemerm)^ the Collared Pheasant (Pli. tor- 
quatus)^ and the Common Pheasant (Ph. cokhkus)* 

Change* of plumage in the Common Pheasant — A female 
pheasant tliat hail been reared in the phaisanderie of the mu- 
seum, ceased to lay at the age of five years, and the change of 
plumage began to become apparent al)out the same period. It 
manifested itself first upon the belly, which assumed a more yel- 
low tint, and upon tlie neck, which became brighter in its co- 
lours ; and soon after the whole body participated in the change. 
The following year the fcatjiers acquired still more of the lustre 
and brilliancy of those of the male ; and in that state it might 
with pnipriety be said, that the bird in question was like a male 
mth dull and tarnished plumage. In the third year after the 
commencement of the change, it l^pcame almost impossible to dis- 
tinguish it from a male, tlie resemblance was so great, although 
still not altpgctlijr complete. 

Such was the state of the })Iumage of this female at the age 
of eight years ; it ate well, and enjoyed good health, and tliere 
was every reason tb hope that next season wouli see it clothed 
in the perfect plumage of the male, but an unexpected accident 
depriv^ it iSS life. % * • 

•It had always livcd^ like uri other hen pheasants, with the 
males, but ever after its pluin 2 ^ began to change, it became w 
object of indifference to thciw it neither sought nor avoid^ 
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them its^, ahd thus became like one of themselves both in ap- 
penance and manners. 

Xt the tiine of its death it so resembled a indie, that people 
accustomed to sec, and c\'en to take charge of pheasants, were 
deceived by its colours, and believed it to be a male. Never- 
theless the plumage, as has been said, was not complete. 

Chemge of Plumage in the Silver Pheasamt. — female of 
this species was brought up in company with a male, at the 
country seat of an old friend of my family, M. Montand, a no- 
tary at Paris ; but in its old age it w'as given to the museum. 
It was eight or ten years old liefore it liegan to change its plu- 
mage. Another remarkable circumstance is, that it had ceaised 
to lay, three or four years before the change liegan to beccHne ap- 
jiarent. In the other pheasant, on the contrary, the age was 
only five years when the change commenced, and it continued to 
lay up to this period. The transition to tlic male colours was 
first announced by the appearance of white feathers among the 
regular brownish ones. The following year the change was still 
more decidedly marked ; but it was not until the third year that 
it could truly lie said to have taken place. The fourth year 
the resemblance became complete ; the tail and the crest being 
even elongated as much as they are seen to be in the males, and 
at the same time appearing with more vivid colours. Ttiis is a 
circumstance that ought to be taken notice of, as we see not chi- 
ly the colour of the feathers changing, but also their natural 
proportions. TIic fiftli year the resemblance was complete, and 
the bird represented a male adorned with the most-bnUiaiit li- 
very. 

The male was still living at the period whe^ the ^ange be- 
gan y} make its appearance, and had not become indifferent to 
the female, no doubt because she was his only companion ; but 
she, on the contlary, shunned him, appearing sometimes troubled 
at his presence. However, the m^e happening to die, she ap-> 
peared to become dull in liSi^^litarkiess, for which reason she 
was immediately given to the Museum, ^here she was kept fbr 
some tij infirmilieSi^' age announced .the af^itoach 

of a desire ur^>^%8crvc the pliunage in all its 

it was determined to kill her, before it should fade. At 
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the time of her death, she was thirteen or fourteeir ye^trs old, 
and it was then four years and six months since the change had 
conmienced. The plumage was exactly similar to that of the 
male bird in its best state, as may still be seen in the specimen, 
which is deposited in the Museum. 

The sexual organs were also preserved : On dissecting them 
there were found, beside the ovarium, which still remained, two 
small bc^es which appeared to be vestiges of the last eggs that 
had escaped from the ovarian sac. The aduterunx (or horns of 
the uterus) was very distinct, and of an ovoklalform. The pre- 
sence of the ovarium is an important fact, from the observations 
on this subject made by Vicq-d'^Azyr and Manduit. 

The feathers shed during die years that preceded the last 
moult, have also been preserved through the care of the first 
possessors of the bird ; and it is to this circumstance, as well as 
llie accounts with which they have obligingly iurnished me, that 
I owe the knowledge of a great part of the details which I have 
given. 

‘CJmnge of Plumage In the Collared Pheasant — female 
of the collared pheasant of which we have here to speak, was 
Imiught up, like the preceding, near Paris, by a private person, 
and it was, like it, also given to the museum in its old age. The 
accounts furnished by the giv^^r make it appear that it had laid 
several times while in his possession. However, as the change 
of the plumage was at the time of its delivery much advanced, 
and as it then presented more of the external appearance of 
a male than of a female, it was thought expedient, when its 
death took place some time after, to determine its true sex by 
the dissectiGjp^of th^ genital organs. 

The colours were in fact very like those of a male, as may s^ll 
be seen in the galleries of thv Museum, where its spoil is depo- 
sited. ^ However, ihS upper coverts of the tail and wings were 
red, like the rest of. the body,^ the collar less marked, and the 
belly muck blScker than thdknale,^^%^tfiat it was still far from 
havKg that complete ancf perfect resemblance of which we gave 
an example in the silver phc'^san^^, Nor would we have spoken • 
here of this female, which besidey^e did not see alive, and whose 

JULV— OCTOBER 18^6. U 
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developqientr we cannot therefore follow, had it not presented a 
great degree of interest under another point of view. The spur, 
a part peculiar to the male^ was present in it, and was even near- 
ly as* large as it usually is in ordinary males. 

We therefore see that the spur itself is not so much the ex- 
clusive property of the males in pheasants, that it may not 
equally exist in certain females, and thus, a hen-pheasant may 
not only become invested with the precise plumage of t^e male, 
in a certain period of time, but it may even assume all its other 
external characters, the narrowness of the red membrane sur- 
rounding the eye remaining the only indication of its true sex. 

General Remarlc^.^li is not a very uncommon thing to see 
the spur anomalously developed in females of species, the ij^ales 
of which are furnished with that organ, and particularly in the 
common domestic fowl ; but in this cose, besides being commonly 
of smaller size than in the male, it almost constantly bears the 
character of an anomalous, and, as it were, diseased organ. Thus, 
the two spurs in hens arc commonly very unequal in size ; and 
it even sometimes happens, that, while one leg has a spur, the 
other has none. Hence it happens, that the sole inspection of 
the spur in a female resembling the male in ])ossessing that 
organ, may of itself lead to a knowledge of its true sex, with- 
out having reference to any other character. 

The pheasant being reduced to a stale of domesticity, like the 
common fowl, and approaching it closely in its organization, it 
were easy to foresee that it would turn out the same in this re- 
spect; and pf the accuracy of this analogical conjecture, we 
have seen a proof in the collared pheasant. Its sphrs differ in 
form from those of the male ; the left is much larger than the 
other, but it is slender, and, as it were, embossed oyer its whole 
sui^ace. 

Be this as it may, the possibility of a complete change taking 
place in the ^plumage of one species, an'^important ffffit not 
hitherto observed by any ornithologist, being per|ejQf:]y 'e^cd^i 
cd, oiy^t we to ^ncludc*Ttnu>it is aqually.possiblo'in .<Hber spe- 
cies, whether of the genus phasianus, br pi* any other In-my 
opinion, it would be using mVery unlieces^y reserve, not to 
admit 'tibb possibility with regii^ to the species of the same 
gO&xd/m which the change in question has been seen to be pro- 
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duced entirely, or even only partially, such as the common phea- 
sant, the collared pheasant, and the golden pheasant. 'Taking 
analogy for our guide, we might even be tempted to give a much 
greater degree of generality to these conclusions ; and there are 
in reality several facts tliat seem to favour. such an opinion. 
Thus, several travellers have made recitals which can only be 
properly explained, upon the supposition that they have spoken 
of females with male plumage. M. Dufresne, who has charge 
of the zoological laboratory of the museum, assures me, that the 
females of the cotinga become similar to their males as they 
grow old. M. Florent Prevost has seen the change of plumage 
begin in several female chaffinches ; and the same observation 
has also been made with regard to the female of the rouge- 
queue, and of that of our starling. Lastly^^ I might remark, 
that similar facts are observed even in animals of very diffierent 
organization, and in the human species itself. Thus, in many 
women, after the cessation of the menses, the chin and upjser 
lips become furnished w^itli a true beard, a phenomenon, the re- 
lation of vvliich, with the development of the plumage of our hen 
pheasant, cannot be denied. 

It would, however, lie wrong, notwithstaniling these remark- 
able analogies, to make a general fact of this phenomenon ; for 
there arc species of birds in wdiich it w'ould appear never to be 
observed. Thus, although a great number of peacocks are kept 
ill the menagerie of the museum, where they are always allowed 
to die a natural dcatli, and where many females must conse- 
quently have ilied of old age, no such change has ever been ob- 
served, as that which 1 have related to have taken place, more 
or less, completely in three individuals of different species of 
pheasant, and which has been also seen in many others. It is to 
be observeef ftiat ific peacock, although thus differing from the 
pheasant in this respect, is not only of the same order with *it, 
but also of a g*enus#rery closely allied, which renders the case 
more striking. 

We remarl^further, that 4h& yf^vmg»male pheasant, and the 
female pheasant, when slic begins to grow old, are both in a 
similar condition with respect td^tjie point in question. Both 
have tlie same plumage ; both^K^^ll at length complete the 
change ; and it were natural to think that it will be bi^ught 
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about in the same manner, with the sole difference of a greater 
celerity'in the one case than in the other, so that the young male 
will make the same progress in a certain number of months, that 
the *female requires a certain number of years to accomplish. 
This, however, is^ot the case ; and it will be sufficient to com- 
pare the descriptions of young males given by ornithologists, 
with the details which I have presented with regard to old 
females, to perceive that in either case the change is ^brought 
about in a different manner; and, in fact, it can never be 
said of an old female pheasant in which the change has com- 
menced, that it has the plumage of a young male pheasant of 
any particular age. lie this as it may, the observations of Man- 
dius has already demonstrated, that female pheasants," when 
they grow old, resemble males,— that the change of the plumage 
is produced in a gradual manner, advancing more and more as 
the animal grows older, — and that the ovary diminishes in size, 
and even disappears, in several of these females with male plu- 
mage. It might be presumed, that those in wliich the ovary 
had disappeared, were those in which the change is most com- 
plete ; but this is not the case, since that organ is not found in 
females which resembled males but incompletely, while I found 
it existing in one in which the resemblance was perfect* 

To these results, the observations which I have related, add 
the following facts : that the change of plumage commences 
much sooner in some females than in others ; that it may only 
shew itself several years after the bird has ceased to lay, al- 
though it must depend, more or less directly, upon this pheno- 
menon, with which it may also coincide as to time ; that it is 
commonly in the fourth year that the change is complete ; that 
then the female has. not only the colours, but also tlic brilliancy, 
of the male, which it resembles even in the ornamental appen- 
da^ of its plumage ; that it may even acquire spurs like the 
male ; that the transition from the dull colours b> the glowing 
tints of the adult male, is effected in a very different manner in 
the young male,*and imths^dult lA^male, although ultimately 
the result ji^<tfae same ; lastly that the chmige of plumagsi^iH 
old fei|^j^% not absolutely ^igeneral fact, and that it is not 
l)ccause it has U^n observed in one genus of a 
that It occurs in the other genera of the same family> 
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although, on the other hand, several groups separated, at gre 9 t' 
distances from each other, appear to present examples of this re- 
malleable phenomenon. 

• 

Noie hy the Bditint, 

Th£ interesting fact of female birds assuming the plumage of the male, 
was, in modern times, first attended to by the celebrated J. Hunter, who, in 
a memoir on this subject in the Philosophical Transactions of London, de- 
scribes 8 hen pheasant and ])ea-hen which had in old age assumed the male 
plumage. Mr G. St Hilaire in the preceding memoir says, that of the many 
|X!a-hen8 in the menagerie in Paris, no instance occurred of the pea-hcii as- 
8uming the male plumage,— a fact which shews such a change is rarely met 
with ifi the peacock. In the Museum of this University there is a fine spe- 
cimen of the peaJien with the male plumage; presented to the Museum by 
the Duchess of Buccleuch. In the note accompanying the gift it is said the 
change was effected during the cours(‘ of a few years. The following descrip- 
tion will convey an idea of the degree of change experienced in this indivi- 
dual The head and neck have assumed the same green and blue tints which 

characterise the male, the breast and belly also have the same deep colour* 
As in the male, the primaries arc pale brown, and a {mlch upon the wing 
bright green. The dorsal feathers, however, are still m(»re or less mottled 
with grey ; and the green which they haw jmrtially assumed is lighter than 
ill the male, and not blended with the coppery hue which in his plumage ex- 
tt'iids from the middle of the back to the rump, 'fhe rump feathers are 
elongated, some of them the length of 18 inches, but the train formed by 
them is scanty, and the ocellar spots are neither so large nor so varied as in 
the male. I'hc ordinary tubercles the tarsi of the temalc have been deve- 
loped into thick regular conical spurs, about half the length of those of the 
male. In short, the change is so much advanced, that after anotlier moult it 
would probably have been complete. 

In the Museum of the University there is a specimen of the female p/ica- 
mnt with the male plumage, presented soifle years ago by Dr Iloiie. The 
only dKlcrences which the plumage of this individual exhibits, when con- 
trasted with t||e^ male I bird, are ilie following : U/, The tail feathers arc 
shorter than those of an adult male, although considerably longer than those 
of an ordinary female ; The lustre of the colours in general is not qiflte 
so vivid as in the male, ejj^iccially on the back of the wings. There is no ap- 
pearance of spurs. 

Sometimes the same sort of apparent change of sex is observed among do- 
‘ ffiesSc poidiry. Neill at Canoltmills >lack heif, of what is called 
the Ibrench breed, which, in lier twelfth year, ceased to lay eggs, and gradu- 
ally assumed somewhat the uppcaraiice, .^d to a considerable degree theman- 
Jiers, of the cock. The princijial change oy pluhiagc consisted in the tuft on • 
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bead b'^ccoming thinner, and shewing some upright stray feathers, and in 
a sln{^ elongated feather projeeting irm the tail. The spurs were laiger 
than ysual in hens, but these had probably been increasing for some years. 
The change of manner of the bird was quite remarkable : she strutted about 
in .an overbearing way; with a firm pace, and raised tail. She formed a party 
among the fowls, which she led separate from the cock ; and she roosted apart 
from him. She became very voracious ; and when food was set down, (losing 
all resemblance, in thia instance, to the generous male), she beat off the other 
hens : when, in these cases, she came in contact with the cock, she stared at 
him, but without making any attack. She soon became very fat, and died 
within a tew months, seemingly of over fatness. Her cry was altered, but 
had little resemblance to the crowing of the cock ; less, indeed, than is some- 
times noticed in young bens. 

In a valuable })aper, hy Dr Butter of Plymoiilli, in the third volume of 
the Memoirs of the Wernerian Society, there are many Interesting faitts on 
this subject, and from which we extract the following table : 


TaUe tif such birds as in atlvanccd life,, assumed the plumage of the mct/c, vnth 
the names of thusc authors who have noticed the fact. 


Onu. 4. — GalIsIV M.^D meslk Birds. 

Gen. 1. Pavo, Pea-hen, Hunter. 

% Meleagris, Turkey, Beckslein. 

3. Fhasianus colchicus, Pheasant, common, - . - ffwder. 

pictus, golden, - - BlnmailacL 

— gallus, Fowl, domestic, Amtotle^ Butter. 

4. Tetrao Perdix, Partridge, MmUagu, 

5. Columba. Pigeon, - TiedemaMu 

Ohu. 5 — Gball.1.1 — Wwlen. 

2d Family, Prepirostres, Gen. 1. Otis, Bustard, . . . Tiedemann. 

3d M ■■■■ Cultrirostres, 3d Tribe, Gen. 4. Platalea, Pelican 

of America, Caleslg. 


' t i 

. . Obd. ft— P almipeda — Web^fio cd. 

4th Family, Lamellirostrcs, soil skin on the beak. 

Gen. li Anas, Duck, (Common and Wild), • <> - 


Tiedemann. 
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1. Caventott m the Chemical Properties qf SiarcJi^ a/nd 
varixnis Amylaceoiis Substances of Commerce, S. Ekasl- 
HART on tite Colouring Principle of the Blood. 8. On Ar^enic^ 
its Oandes, and Sulphurets; by M. Guiboubt. 4. Pro- 
paration of Chloride qf Lime. 5. On the Detection qf Ar- 
senic^ 6« On Cqfeine. 7. Analysisqf the Root qftiie Bryonia 
alba. 8. General Treussart on the Preparation qf Hydrate 
lie Cements. 9* On a New Method qf Purifying Crystals ; 
by M. Bobiket. 10. Repetition qf the Comparison qf the 
Rate of the Mercurial and Spirit Thermometer. 

% 

1. Caventou on the Chemical Properties of Sta/rch^ and the 
various Amylaceous Substances found in Commerce. 

In order to determine llic relative nature of the different kinds 
of amylaceous substances, such as Salep, Sago, Tapioca, and 
Arrow-K)ot, M. Caventou found it necessary to revise the chemi- 
cal examination of pure fccula or starch ; and the result is, that, 
besides adding some interesting facts on the chemical properties 
of that principle, he has been able to account satisfactorily for the 
differences which it exhibits in its various natural states. 

Chemists, he says, have too generally considered the action of 
warm>watcr on starch as one of simple solution or gelatinization, 
although they arc perfectly aware that its properties are mate- 
rially chatigcd. In its unmodified state, it is insoluble in cold 
water ; but water at a tcmjRjraturc between 140° and 160° Fahr. 
converts it into a transparent gelatinous mass, which is common- 
ly regarded as dehydrate of fccula. It is essentially different 
from the true hydrates, however, because its former properties 
cannot be restored by the abstraction of the water ; and in*par. 
ticular, it is rcndcHod more or less soluble in tha^fluid, and can- 
not in any ^vay recover its insolubility. This change is the 
effect of hett ; for it may Be equJly brouglit about by expo- 
sing dry starch to heat ; but in that case a higher tempera- 
ture is rcq\iired, namely, a litti:^ alK)vc 212% or under the point 
at which decomposition takes .p.ace. It then acquires a. red- 
dish coloiiV, smells like baked bread, and forms with coU water 
a paste just like that pi^ured at once in\the humid Vay, by ^ 
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the acti0D of hc^ water. In paste, therefore, the feeula is not 
ntierely hydrated, but is essentially modified. In this state, it 
still, possesses the characteristic and well known property of 
formatiga blue compound with iodine. It seems to be quite the 
same as the anUdine of M. de Saussure ; who imagined, how- 
ever, Uiat the prindple he procured was the result of putrefac- 
tion. It was not, according to Caventou, the result of j^utrefac- 
tion, but was fcKrmcd in consequence of the action of hot water 
on the undecomposed part of the fccula. 

Wlien amidinc is boiled long in water, it loses its pit^rty of 
striking a blue colour with iodine, causes a purple tint instead, 
and has become much more soluble. The same cliange of pro- 
perties may be cfTcctcd by mere heat, namely by a higher de- 
gree of torrefaction than that required to form amidine ; or it 
may likewise be very readily effected by boiling starch in water 
acidulated with a twelfth part of sulphuric acid. In this, state, 
it has not so great an affinity for iodine, as in the state of ami- 
dine ; for if a little paste be mixed with tlic purple compouml, 
the colour becomes inuriediately blue. 

When starch or amidine is boiled still longer, it becomes still 
more soluble ; and iodine docs not cause any change of colour on 
it at all. Most of these facts, particularly the propcity |X)S- 
scssed by lieat, of rendering dry feeula soluble, more or less, in 
cold water, have hocn familiar to diemists since the researches 
of Vauqucliii and Bouillon- la-Grange ; but tlie merit of ta- 
king a connected view of the whole dianges induced by heat 
and water, and of associating those caused by lieat ^lone with 
those caused by boiling watelr, seems to belong to Caventou. 
He might .b&ve stated more distinctly, however, than be has 
done, where our former knowledge ended, and hi^ 'discoveries 
begin. 

Of the substances in commerce usually coiv^idercfd as amylace- 
ous, Salep, according to the analysis of Caventou, ought not to 
be accounted 8uch< It yi^ld§..a coiis^crable quantity of matter 
to cold water ; and the properties of this , portion, both v/\\cn 4^;^ 
solved and dried by ev^jpiratiou, are almost precisely the 
same with those of gusn. Tl^ resddne, aft^ the action of cold 
wam^jUl tremulous, jelly4ike mass, which, when treated witii 
water, enlarges in volume, but imparts only a small quan- 
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tity of matter to the water. This solution is turned bluAoti' the 
addition of iodine, and in a few hours the ioduret of fe(Sula falls' 
down. Hence, salep contains fecula^ but only in very minute pro- 
portion. The jelly-like mass, remaining after the ifetion^of boil- 
ing water, is of course insoluble in that fluid under any circum- 
stances ; it is very soluble in hydrochloric acid, and*^;pelds ox- 
alic acid when treated with nitric acid. It is therefore the princi- 
pie discovered by Bucholz, and knovm by the name otBaasorine. 
This analysis shews that salep is not an amylaceous matter, but 
is closely allied to gum tragacanth, which, according to Bucholz, 
consists almost entirely of gum and bassoriiie. 

Sc^v when treated with successive portions of cold water, and 
then with boiling water, is almost entirely dissolved, and appears 
tliereibre to be lioniogeneous. C\>ld water takes up a large 
quantity of it, and forms a transparent mucila^nousfiind, which 
becomes intensely blue on the addition of iixlinc. As fecula, in 
its characteristic state, is insoluble in water, and as no other sub- 
stance strikes a blue colour with iixline, Caventou infers, tliat sago 
is modyied fecula^ the inoclilication consisting in the amylaceous 
substance, (which, according to the process followed in the West 
Indies for procuring it, must lie insoluble in water, and therefore 
true fecula), being converted by drying or roasting into amkline. 

Tapioca when treated with cold water, rapidly yields a por- 
tion toil, and, after several successive macerations, it is entirely 
dissolved, without the aid of heat. All these fluids of macera- 
tion strike a strong 1)1 ue colour w’itli iodine. Tapioca, therefore, 
is closely allied in nature to sago, and, like it, is fecula modified 
by roasting, or aniidine. 

Arrow~root must be dried without heat; for, like the fecula of 
wheat and pota\o, it is insoluble in cold water, with the ex- 
ception of a mere trace of gummy matter, which it parts with ; 
and it feurms a paste^when heated in water to near the boiling 
jioint. 

Several remarks arc addc(4 15 this paper of Caventou, on the 
opii^ns of another Fren^'h experimenter, M. liaspail ; who be- 
lieves he has discovcrctl, by micrc^popical observations, that the 
grains of fecula are composed of a membranous cyst filled with * 
gum. Caventou considers this notion to be visionary.— 
de Chimie et dc Physique^ 
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'v On i1i€ colouring principle of the Bhod, 

In 1825, the medical faculty of Gottingen decided their 
prise-questiofa on the Nature of the Colouring Principle of the 
Blood, in favour of the tliesis of Dr Frederick Engelliart. His 
experiments are very interesting, and establish satisfactorily 
some disputed points with regard to the composition of the blood; 
but we cannot go altogether along with him in considering that 
he has determined the colouring principle to consist of a com- 
pound of iron. 

Two doctrines prevail at present among cliemists and physi- 
ologists as to the cause of the colour of the blood. The oldest 
opinion is that it depends on iron ; and this opinion is believed to 
derive support particuhu'ly from the late analytic inquiries of 
Berzelius, who found a notable quantity of iron in the co- 
louring particles, namely about 0.5 per cent. Others main- 
tain the doctrine first pro{K>sed by Dr Wells, that the colour 
is owing to a peculiar arrangement of the animal principles, in- 
dependently of the presence of iron ; and their opinion receives 
confirmation from the unsuccessful attempts of Vauquelin and 
Brande to detect iron in the quantity in which it is represented 
by Berzelius to exist. 

These contradictory statements and ideas being held in view, 
Dr Eiigelhart proceeded to ascertain, in the first place, the cha- 
racters of the pure colouring matter of the blood, and, secondly, 
the relation which the three great principles of the blood bear to 
one another, as to the quantity of iron they contain. ,1. A preli- 
minary object of investigatioh under the first head, was to separate 
the colouring matter in a state of purity. This he succeeded 
in denng by a n^w and very simple process ; but( although the 
cdlouring particles certainly appear to be procured by his me- 
thod in a stqte of perfect purity, it is equally eertain that this 
object is not gained without some change being wrought upon 
their propertiesji He flrst separated them by^thc method of 
Berzelius, in which state, however, tl>ey are still mixed with a 
little serum. Having found^^hat serum when much diluted is 
’not coagulated by heat, while, as Berzelius formerly showed, 
the oplouring particles are coagulated even in a \ex^ diluted so- 
liitiorfi^hc dissolved the impurq particles in about fifty parts of 
» way/,* and then raised the tcmperalure a little above 150" F. 
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Greyish-brown flocculi were thus separated ; and a faiiddy 
colourless fluid remained, in which phosphoric acid atra corro- 
sive suUimate demonstrated the presence of serum. ' The pre- 
cipitate, when collected on a filter and well waslitd, and half 
dried, recovers its red colour, particularly when* viewed by 
transmitted light. When entirely dry it appears black, 6ut when 
a thin sli^ is held lietween the eye and the light, the colour is 
garnet red. In this state it is hard, not easily broken, and has 
a shining fracture. It consists of the colouring particles in a 
state of perfect purity, but modified by heat. 

In this state, the colouring matter of tlic blocnl is insoluble in 
hot or cold water, or in ether, and yields only a little fatty matter 
to alcohol. Sulphuric, hydnwhloric and phosphatic adds dissolve 
apart, and form brownisli-rcd solutions; nitric acid also dissolves 
a part, but the solution is muddy, and the residue is likewise al- 
tered in colour ; phosphoric acid has no eflt*ct any more than on 
the colouring matter in its ordinary impure unmmlificd condi- 
tion ; acetic, citric, oxalic, and tartaric acids dissolve a Uttlc 
with the aid of heat. The alkalis, with the aid of gentle heat, 
dissolve it rapidly and completely, and form deep blotxl-rcd solu- 
tions, which yield greyish brown flocculi when neutralized; tlic 
carbonated alkcolics have little effect. 

The colouring particles, when not modified by the foregoing 
process, hut sinijdy separated from the serum as much as possi- 
ble by Berzelius’s method, arc variously .acted on by the gases. 
Agitation in air makes them scarlet-red ; and this change is pro- 
duced even after arterial blood has become dark by standing in 
repose, nay, even also after it has begun to decay. In hydro- 
gen, carbonic acid^ nitrogen, nitrous oxide, olefiant, or sulphu- 
retted hydrogen gas, the colour, on the contrary, becomes dark- 
er, if it is changed at all. A stream of nitric oxide transmifted 
through a diliited salution in water, makes it brotim, and subse- 
quently causes gclatinization. Sulphuretted hydrogen, in the 
same way, ni^kcs it oHvc*-gaeen ; sulphurous add, brown ; and 
clilfnHinc first makes it brown, then dirty green, next grey, and 
lastly white ; and a flocculent cnrioiirless precipit^jte falls down, 
leaving a colourless fluid. 

2. These observations conclude the first j)art of the inquiry. 
The next part relates to tljc presence of iroh in the <solouring 
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matteif and otlia* principles. If, as Berzelius says, ircm exists 
in the flouring particles in notable quantity, and not any ivhere 
cbie, Dr Eh^hart concmes the presumption to be, tliat it is the 
foundation ct the red colour of the blcx)d. If, on the other hand, 
as Brande and Vauquelin insist, there is much less iron in the 
colouring'piurticles than Berzelius inaintains, tmd not more tha/n 
m tJw fibrine ami scrum^ the colour cannot be owing to the pre- 
sent' of that metal. 

The piure modified colourinir matter, wlien charred in a cru- 
cible, had a metallic liifc^tre, and was attracted by the magnet; 
and when the c^harred matter was incinerated, it acquired a yel- 
low colour, was almost entirely .soluble in hydrocliloric acid, 
and then exhibited, with the ordinal y re-agents, all the characters 
of the hydrwhlorate of iron. 

The pure serum and fibrine, when diied and charred, had 
not a metallic lustre, and were not attracted by the magnet; 
and, when incineratwl, ga\e a white powder, wliich, although 
soluble in hydrochloric acid, evidently did not contain a trace of 
iron. The only kind of blood whicli can lx? used for these cx- 
{xriments is liumaii blood, or that of the horse ; the blood of 
the sow, sheep, ox, or turkey, does not yield a scrum free from 
colouring ])articles. If care l>c taken to avoid that fallacy, 
therefore, it is ibund that iron exists in the colouring particles 
only. 

Chemists have hitherto succeetled in detecting iron in the 
bl(X)d, only by the process of incineration. But Dr Engelhart 
has at length discovered a method of sc^jiarating it m the humid 
way ; and the result of his anal} .sis gives die same proportion 
as tliat formerly detenniued by BerzeKus. ffis method is, by 
transmitting a stream of chlorine Uirough a solution W the iin- 
inociified particles, or throqgh water containing the purer modi- 
fied colouring .matter in susjiension. It has* been already stated, 
that, in this way, a white precipitate and colourless flirid are 
pr<x;ured. The *fluid after Ixing /filtered evideritly contains 
iron in the state of a peroxide*. Tavo methods were em- 
ployed for discovering its qunjrtily. In one process, he threw 


* CoiX' WHS taken that particUsei of iron did nor pass over with tKe chlorine,'— 
iupposing even that that^^vas possil)Ic, ^ 
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down the oxide with ammonia, redissolved it in hjcdrochloric 
acid, and threw it down again with carbonate of soda, the 
other process he first threw it dkvwn with hydrosulphniet of po. 
tass, then dissolved it in nitric acid, and threw itd^wn again 
with carbonate of soda. The precipitate, when driid,' wi^ghed, 
in one case, toVis? other ^ pHre ediour- 

ing matter employed ; a result which accords very nearly with 
that of Berzelius. 

It is unnecessary to mention that serum and fibrinc treated 
in the same way did not yield any iron. But it is an interest- 
ing fact, which the author thinks will apply to most of the ani- 
mal fluids and s(»ft solids, and oonstHpiently facilitate their iuia- 
lysis, that chlorine separates all the /f.t ed principles from the in- 
soluble animal matter which it throws down ; for the pretdpitate 
is entirely dissipated by ineiueration. 

The paper concludes with some arguments frcuti his expc'ri- 
uients, in support of the opinion, that the colour of the blood is 
owing to The amount of them is, that iron is an essential 

part of the colouring particles, while thcother principles, the serum 
and fibrin, which are colourless, but resemble the colouring 
pmrticles very closely in otlier respec^ts, contain no iron ; and that 
this metal, in all its known combinations, is coloured when oxida- 
ted, has a great tendeiu^y to assume tints of red, and in some com- 
pounds (such as the sulpho-cyj^ruite, and a variety of silieious ore) 
has almost exactly the colour of the blof'd. This exposition 
may constitute a presumptive argument, but nothing more. 
For, in the first place, it is not yet pn)v«l that thi* iron in the 
blood is oxidatt^, still less that it exists in the form of a per- 
oxide, in, which state alone it imparts a red tint to compounds 
into wlu)se emnposi^m it enters; mid, secondly, granting that^t 
is peroxidatec),^there is no analogous fact to authorise the belief, 
that so minute a proportion as a 2iK>th part of oxide of iron can 
give to a eoinpoundi»8o deep a tint as that posst^ssed by the 
blood.— Archiv far die gesammte Naturlehr€.t 
cernber 1825. ^ • 

S. 3n Areetiic^ Us Ojcidcs^ mid S^hurelSj by M. GirinouR']^, 

M. Guibourt of Paris has lately endeavoured to settle some 
of the disputM points in the physicid and chemical hkto^ of 
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arsenic au^ its compounds ; and has succeeded in explaining so 
. far soxAc of tlie anomalies and discrepancies which tlie investiga- 
tions oi^revioiis experimenters have presented* 

According to Bergmann, the sperific gravity of metallic arses 
nic, when mwted, is 8.308, but in its native state only 5.763. M. 
Guibourt found, that small portions of the latter had a speciBc 
gravity of 5.789 ; but larger fragments, in consequence of the 
interstices between the conglomerated crystals, did not exceed 
4.166. He failed in several attempts to fuse it under. pressure, 
and was deterred from repeating them by a formidable explosion. 
But he found tlie weight of several fragments, which were agglu- 
tinated by heat, to be 5.959. 

The o,vide of arsenic^ though it has been exauiined by many 
able chemists, still jircseiits some obscurities in regard lioth to 
its physical and its chemical properties. Guibourt has found, 
that the discrepancies among former expei inienters may be partly 
reconciled by a difference in property which exists between the 
oxide in its transparent, fresh-prepared state, and in that more 
common opaciue form, uhich it assumes after being long kept. 
Transparent s[)ecimens, he finds, have a s|>ecific gravity of 
3.7385 ; the o])a(iuc varieties arc somewhat lighter, being 3.695. 
He has never been able to obstirve any specimen with the high 
s{)ecific gravity of 5.0 assigned by Bergniann. llis results agree 
w^ith those of our countryman Dr Ure, wIjo found the specific 
gravity to vary from 3.728 to 3.730. Very opposite statements 
have been made with respect to its solubility. The most accu- 
rate, however, have been generally considered to be those of 
Klaproth ; who found that a hundred parts of water dissolve a 
quarter of a part at a mean temperature, 7.77 parts at tlie boil- 
ing temperature, and retain 3 of these on cooling. Guibourt finds, 
that the transparent oxide is less soluble tlian fnb opaque va- 
riety. Of the former 100 parts of temperate water dissolve 
nearly one part ; and 100 parts of boiling waiter take up 9.68 
parts, and retain 1| on cooling. Of the opaque variety 100 
parts of water dissolval^ at a m^n tcrapcratujl'e, 11.47 at the 
boiling temperature, and retain S.9 on cooling. Chemis^ are 
as little agreed regarding the^ffiects of its solutions on vegetable 
colpur. Guibourt has remarked, that the transparent variety 
reddyns litmus faintly, bat that the opaque variety restores its 
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colour to blue^ when previously reddened by an acid *. ^be cause 
of these differences has not been examined with sufficient care, 
and Guibourt leaves it unsettled. He says it takcs/|)tlace in 
consequence of the contact of the air ; but the accurl^y of this 
opinion may be questioned. He has remarked, t}iat it is brought 
about very rapidly by treating tlie transparent varietjj^ with am- 
monia ; but he draws no conclusions from the fact. 

As to the compounds of sulphur with arsenic, the latest mi- 
nute researches, those of Berzelius and of Laugier, seemed to 
show, that, contrary to the opinion of Proust, the native and ar- 
tificial sulphurets differ in no essential particular from one ano- 
ther, and that none of them contain oxigen. Whence does it 
happen, then, says Guibourt, that, according to the observations 
of Holmiann, and the late cxi^eriments of Renault, the native 
sulphurets, orpiment and realgar, as well as the sulphuret pro- 
cured by transmitting sulphuretted hydrogen through a solu- 
tion of oxide of arsenic, are not poisonous, while the sublimed 
orpiment, and even the artificial realgar, prepared by melting 
together metallic arsenic and an excess of sulphur, are exceed- 
ingly deleterious ? It depends, he says, on the artificial sulphu- 
rets always containing some oxide of arsenic intermingled. The 
artificial realgar contains jxjr cent. ; the artificial orpiment so 
much as 40 per cent, Tliis Iasi fact wl can confirm by our own 
experience ; in fact, we have .^ecn fine tetrahedral pyramids of 
the oxide on the inside of the cakes sometimes sold in the shops. 
M. Guibourt is wrong, however, in supposing that the native sul- 
phurets are not ]x>isonous. Renault, it is true, found them 
to be much inferior to the oxide and other soluble compounds 
of arsenic, in their cfiecls on the animal system. But instances 
arc to be found in tlje Acta Germanica, of {)oisoiiing with real- 
gar, and M. :^^letan informed him, after the composition of his 
paper, that he had known an instance of poisoning with naturiQ 
orpiment. In consequence of the opinion expressed l)y Guibourt, 
Professor Orfila has related, in an ulterior number of the Journal 
, deChimie Medi<mle, some experiments he has madfe expressly with 
the n^ilive sulphurets, and with that procured by transmitting sul- 
phuretted hydrogen through a soligAon of the oxide ; and it ap- 

* Our experieiicc is at variance with that of the author ; a solution of the 
opaque oxide faintly reddens litmus, and restores re<ldened litmus very i^per- 
lectly. 
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|)ears,thatfillof tliem, when introduced into the stomach, or applied 
to wounds, in the quantity of forty or sixty grains, kill dogs in 
two, thr^ or six days, and cause the same symptoms as the 
oxide. — ^fbarnal de Chimie Midicalc, Fevrier, Mars et Jlvril 
1826. } 

, 4. Preparation trf Chloride of Lime* 

This substance, it is well known, was recommended not long 
ago by M. Labarraque, a pharmacien of Paris, for d^^stroying 
the odour of putrefying animal and vegetable matters, and the 
exhalations in apartments crow ded with the sick ; and it has 
been found to answer his expet^tations so completely, that the 
French Government have given every possible publicity to the 
process, and have advised its introduction into all ho6pit£|ls and 
lazarettos. The mode of preparing it is well enough known to che- 
mists; but as several exjjerinienters have not procured tlie effects 
assigned by the discoverer, and by the official persons appointed to 
inquire into the accuracy of his statements, and as for this and other 
obvious reasons, it is a preparation liable to considerable va- 
riety, M. Labarraque has published the following process for 
making it of uniform strength and composition. To prepare 
the dry chloride for store, he recommends that a twentieth part 
of muriate of soda be mi)^ed with the quicklime, after it is com- 
pletely slaked, and that the mixture be put into deep earthen 
pots, and the gas transmitted th»3ugh it from a retort contain- 
ing the usual ingredients, in the projwrtioii of 576 jwts of mu- 
riate of soda, and 448 of oxide of manganese. The quantity of 
acid required to decompose this quantity is 576 parts, dilated 
with 448 of water; and the acid is to be introduced into the re- 
tort in succcsavc portions, by means of the double bent tube. 
To prepare the solution, which may be more convepient for Kos- 
pjtals and other places where it is used daily, he recommends a 
pound and a half of slaked lime to be mixed with forty pounds 
of water, coittaining half a pound of muridte of soda in solution. 
The tube from the retort is to l|e plunged nearly to tbd bottom 
of the vessel winch contains the milk of lime ; jiad tfao mixture 
is to be stirred with a woodefi agitator* till it is saturated.*' In 
this state it is too strong for tfie ; and may be diluted according 
to the purpose to which it is to be applied *. In this country 


Jt)iirnal de Chimie l^fedil•ale, Avril 1826- 
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the trouble of preparation may be saved by those who pro* 
cure the chloride of lime, as prepared by our chemical manufac- 
turers, particularly by Mr Tennant of Glasgow, wl^ has suc- 
ceeded in saturating the lime completely, so as to/iorm a ttue 
bi-chloride. • ^ 

6. On the Detection of Arsenic. 

In thci number of the Edinburgh Philosophical Journal, 
vol. xi. p. 889, we gave an account of a paper by Dr Christison 
of this University, showing the insufficiency of the existing 
processes for detecting small quantities of arsenic in mixed ani- 
mal and vegetable fluids, and pointing out a new method, by 
whi(*.U so small a quantity as a qusurter of a grain might lie pro» 
enured in its metallic state from the most complex mixtures. 
The second volume of the Medico-Chirurgical Transactions of 
Edinburgh, published a few months ago, contains another paper 
by the same gentleman on the chemical and symptomatological 
evidence of poisoning with arsenic ; and from this it appears 
that he has applied the proposed process to two metlico-legal 
cases, one of suicide, the other of imirdeT ; that he was success- 
ful in both instances ; and that the process is one even of much 
greater delicacy than was alleged in l\is original pajiei on the 
subject. In one case, a portion of the contents of the stomadi, 
in which the first inspectors lind failed to detect the poison, was 
transmitted by order of the authorities from a distant part of 
the country, and arsenic was discovered to the amount of a 
tieth port of a grain. In the other case, which Dr Clmstison lum- 
selfmcaminedsoon after interment, aliput a fifteenth partof a gi^ 
was detected in the contents and texture together of the stcauadi. 

For detec^^ tb^ precise nature of the metallic crust, wlien 
its quantity is too minute for its physical characters to be un- 
equivocally ascertained, tlie author has added a very 
test, which was sugg«!btcd to him by Dr Tunifw,^ lecturer on 
ch^nistry^herc. It emsists in chasing the crust up and down 
the ^be by beat till it is all ftxidnted ; ^l^en if iutenmes the ap^ 
peamneeqf sparkling cr^stalSf which may be. aacertained^hy a 
mksmcopeofjmr pomrsytobe His process now . 

sists, tlierefore, in pres^ting; the same portion of t])e. .pp^|on 
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successively in tlie form of sulphurct, metal, and oxide ; and 
be disca^s the fluid tests for liquid mixtures entirely, except 
as trial t^s. Both he himself and Or Turner have satisfied 
thdmselves/tliat tlie physical characters of the metal and oxide, 
when succesQvety foniKHl in a small tul)c by reduction and sub- 
sequent. oiNidation, may be determined accurately witli a hun^ 
dredth part of a grmn. This is a degree of delicacy which, 
attisidering that dmsive evidence is required, is not equalled 
even by tlu' liquid tests. 

In the Annals of Philosophy for last July, Or Christison has 
replied to some cxmiments which Mr Fhilhps had made not 
long before on liis paper. As Mr Phillips'* criticisms referred 
only to a <lefencc of his prtwess for decolorizing colour^l ar- 
senical fluids by animal charcoal, and Ur Christison states, in 
his reply, that he considers the necessity of that process to be 
completely superseded by the equal, if not superior delicacy, 
and universal applicability, of his own^ it is unnecessary to say 
any thing farther of the dispute, than that Mr Phillips^ process 
certainly appe^ars liable to material fallacies, although Or Chris- 
tison, from misundcr.standing his directions, had somewhat ex- 
aggerated one of them. 

The Journal de Pharmacia for last April likewise contains 
some comments on Or Christison'*s paper by M. Oublanc of 
Paris. It is evident that the wiiter lias wholly misunderstood 
the character of the paper he criticises, and is utterly ignorant 
both of the grounds on which Dr Christison objects to the pro- 
cesses of Hose, Rapp and Oriila, and of the circumstances on 
wliich is founded the proof, of the delicacy and universal appli- 
cability of his own. Nor indeed is this to be wondered at, as 
M. Oublanc has consulted, not the origina), pap^, but some 
gabled extract in a German Journal. 


* 6L On Ccf&m. % 

In 1821, M. Robiquet of Paris published an elaborate analy- 
sis of the coffee-bean, in which hc'announced thf' existence of a 
new vegetable principle of a t;ry stalling nature. This printiple, 
which was cfeiMunaited has been since examined 1^ M. 

Pell^tlBi^ mi M. Garot. Both of th^se experimenters have con* 
fixpg|A completely the researches of Robiquet, regarding the cha- 
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racters of the principle, and tlie method of preparing it. M. 
Garot, however, has recommended a new process fopprocuring 
it, which consists in exhausting tlie unbumt bean,^ successive 
infufflons in bc^ing water; throwing down a quaniity of colour- 
ing and fatty matter from the filtered infusions, b 3 ^|jiie acetate of 
lead ; removing the excess of lead by a stream of sulphuretted 
hydrogen ; saturating the free add with ammonia ; and evaporat- 
ing the femaining liquid with a gentle heat. Lcmg silky crys- 
tals are thus procured, which ai^e the cafdhe in a state of impu- 
rity, and which may be got quite pure, by a second solution and 
crystallisation. The researches of Pelletier were directed chiefly 
to determine whether this principle is of an alkaline nature ; be- 
cause certain drcuinstances had led him to imagine, that its dis- 
coverer was mistaken in denying to it alkaline properties. The 
result has l)een, that M. Robiquef s views are substantiated ; for 
cafeine dissolves in acids without neutralising them, crystallises 
in a state of purity from the diluted acids, and does not afiect the 
vegetable colours. It must therefore be arranged with the class 
of prindples, of which lutrcotine^ one of the principles of opium," 
is the most remarkable and best known. 

The most interesting fact contained in the researches of Pelle- 
tier regards the composition of cafeine. It contains the largest 
quantity of azote of all the vegetable principles hitherto ana- 
lysed ; and contains more thW even any animal principle, urea 
and uric acid excepted. It is composed of 46.51 carbon, 27*14 
oxigen, 4.81 hydrogen, and 21.54 azote. Although so highly 
azotised, it is, like urea and uric add, by no means prone to pu- 
trefoction, — a fact which accords with a general law pointed out 
by ]^6biquct, that azotised prindples of the organic kingdoms, 
although, ill geneifd, very liable to decay, are not so, if they are 
crystallised.— JowraaZ cfe PharmaAe^ Avril 1826. 


7. Anaiy^ of the Root of the Bryonia 


The root of the bryony possesses properties in relation to the 
animal econoniy, which renders it an object of some interest to 
the^hemist. It is one of the most powerful of the vegetable 
acrids,— of that order of poisons ^ose prominent character is the • 


power of producing diffuse inflammation, to whatever tissue they 
are applied.* Accordingly, it has been cxaroii^ed by several che- 
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mists, iMun^y, by Vauquelin, Brandes, and Feimhabcr ; but the 
most complete analysis hitherto made, is one by M. Dulong of 
Astaf'ort, rekted in the Journal de Pharmaeie. He has found 
it to consist of a large quantity of fecula, a small quantity of 
tatty matter, )resih, and vegetable albumen ; some gum, a consi- 
derable proportion of submalate of lime, a little carbonate of 
lime, some other salts in minute quantity, and a bitter matter, 
iwsseshing peiailiar chemical properties, and endowed with all 
the |)oisonou;:> qualities of the root. 

This bitter ];)rinci})le is contained in the juice, so that the fe- 
cula may be separated from it entirely by the usual process. 
The feciila, when properly washed, {)ossc6ses all the properties 
of that procured from the different kinds of grains ; and, conse- 
quently, as the qu^^mtity is large, and the roots are of enormous 
size, compared to the stem (iK^iiig often a foot long, and three or 
four inches in diameter), M. Dulong thinks tliat the extraction 
of the fmjla may be made a subject of profit, at least in years 
of scarcity. The bitter ]>riiiciple is solid, soft, and a little vis- 
cous, *'e\ivssive1y bitter, soluble in water and in alcohol, but 
quite insoluble in sulphuric ether; and its solutions have no ac- 
tion on the vegetable colours. Its aqueous solution is precipi- 
tated by infusion of galls, sukicetate of lead, proto-nitrate of 
mercury, nitrate of silver, and hydnxrhlorate of gold. Acetate 
of lead, nitrate of lead, proto-hytinxihlomte of tin, and tartar 
emetic, have no effect on it. The acids dissolve, and alter it, 
rendering it insoluble in water. The concicntratcd sulphuric 
acid forms with it a rich green, nitric acid a golden-yellow, and 
hydrochloric acid a reddish-browm fluid; and the aifusion of 
water throws down precipitates possessing the colour of each solu- 
tion. In its general properties M. Dulong considerij it as msely 
allied to the cohquintine^ a rcsinoid matter, which is procured 
frohi another of the same order of poisons, the colocynth, and 
which, like the bitter principle of bryony, concentrates in itself 
the whole qualities of the raw material . — Journal de Phaamadey 
MarsXSim- ' “ * / . 

7. Ge^rei Treussart on the^rcparalwn of Hydraulic Cements. 

.^jjfteneral Treussart, referring to some observations publisheil 
at si Petersburg in 18S2 by M. Raucourt, and to'^somc experi- 
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meats of his own, related in a late number of the Memorial de 
tCffficier de Ginie^ states, that he has since then established an 
important fact, which he liad previously been led Ijy RaucoiirtV 
remarks to anticipate, with regard to the preparation of artificial 
pozzolan mortar, or hydraulic cement ; namely, ^at the access 
of air, during the calcination of the argillaceous cement, is of 
great consequence to the tenacity of the mortar, and the quick- 
ness with which it hardens. He first refers to his former expe- 
riments (which we have not yet seen) as proving, that, contrary 
to what is generally supposed, neither the oxide of iron, nor that 
of manganese, nor magnesia, can communicate to lime the pro- 
perty of hardening under water. He then observes, that, on 
calcining an argillaceous earth, procured near Frankfort (and 
consisting of silica and alumina, a 66th part of magnesia, and a 
trace of iron), and mixing it with half its weight of lime to form 
a mortar, he fountl, that, if it had lK?en calcined under free ex- 
posure to the air, it hardened under water in two or three days, 
and at the end of a year reejuired a weight varjnng from 890 
to 530 pounds to break it ; while, if the clay had been calcined 
out of reach of the air, the mortar took thirty days to liarden, 
and broke with a weight of 40 or 50 pouncls. Analogous re- 
sults were obtained witli a clay from Holzhcim, near Strasburg ; 
and in this instance he also found that it was useful to mix a 
50th part of lime with it before calcination. It is not easy to 
account for these dififtTcncc^ ; but the (:k;neral himself is dispos- 
ed to ascribe them to the absorption of oxigen by the alumina. 
In proof of this, he mentions, that the same difference is observ- 
ed, if, instead of impure clay and Ikne, the purest alumina, and 
the lime of white marble, be employed. The alumina, when 
calcined uneje^ a current of air, makes a mortar wliich hardens 
sooner, and is much stronger than when the calcination 
ducted in a clo^ furnace. Another fact in support of his con- 
jecture is, that aluiffina, w^hen calcined in the air, dissolves 
more easily in sulphuric acid. The results of his latest in- 
vestigations ai%, that the clay to be chosen for the best hy- 
draulic mortars should contain a little lime ; that it sliould lx; 
calcined under exposure to a currint of air, contrived according 
to the nature of the furnace ; that, after being reduced to a fine 
powder, it sBould be misled with paste of liinc^in the proportion 
of one of the atlcr to two, ar two and a-half, of the firmer; 
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that the.iB0rtar should be kept for ten twelve hours b^ie it 
. is used, in^rder to acquire a certain degree of connstence $ and 
that it may be perfectly relied on, if, by a {nelimmaty trwl^'te ts 
found to ha^en in three or four days ; his experience having 
invariably sl^n that the mortars which harden soonest, are also 
the most tenacious.— ^nnofes de Chimii et de Physique^ Ma/rs 
18 S 6 . 

f 

9. On a New Method cf Purifyhig Crystals ; by M. R<v 

BINET. 

Every practical chemist knows how difficult it often is, parti- 
cularly in the analysis of organic substances, to clear away from 
crysti^ine products the mother water, and other heterogeeieous 
matters, which oxillect in their interstices. When the crystals 
are very fine, and still more when they are soluble in the ordi- 
nary menstruums, it is sometimes impossible to dear them, al- 
though perfectly pure, by any other method than repeated 
crystallization and digestion with animal charcoal ; both of 
which processes are troublesome, and occasion considerable loss. 
M. Robinet has proposed a new and very simple method, which 
was suggested to him, in consequence of ol>serving that, when ii 
parcel of crystals came into contact with the mouth of the pi- 
pette during the act of suction, they were instantly and perfeedy 
deaned. The process depends oif the transmission of a current 
of air through the crystals. He has suggested various forms of 
apparatus for the purpose. The simplest consists eX 
inouthed bottle, with a funnel in one mouth, and a tei lyt l ib e in 
the other ; the lower opening of the funnel being obstructed by 
a baU of cotton-wool, and the crystals placed above the cotton. 
On sucking the aKthrough the crystals by it bent tube, tlK^y arc 
craned in a few^l^nds ; and, if necessary, the operation may 
be repeated after previously introducing a little water iifto the 
funnd. A convenient way of constructiijg the apparatus so as 
to work of itsdf, is to make the second tube reach bottom 

* * I 

of the bottle with one limb, and with the othef a yessd of Wa- 
ter situated on a lower level.^ The wtole bottle andi tdbe bdng 
' filled with water, the funndfis to be introduced, and the water 
then allowed to run off by the syphon. On the large scale a 
moiy suitable apparatus will be a tubb firom a steakn-bdler, by 
, wliicW the bottle may be filled with steam from time to time. 
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The Bteam communication being shut afi, and the sieaQi in the 
bottle ondfinaed, the stream of air will immediately carry 
thnough witih it the whole of the mother water from the most 
silky erystals<*-^ottrna^ de Chimie Medieak^ FevAer 1S26.' 

10. Repetition of the Comparison of the Rate of ihe Mercurial 
<md Spirit Tharmotneter. 

Dr Vijildt of Hanover has made a new set of experiments for 
ascertaining the real ^indications of the spirit tliermpmeter, 
chiefly with a view' to the employment of tliat instrument in the 
Register Therniomctcr of Riitiierford. His results, wliich are 
stated below, do not difler materially from those of Deluc. Tlie 
obsc^ations arc made at intervals of five degrees of Rcauinur'^s 


scale. 

Mercury. Spirit. Mercury. Spirit. 

.... —28.50 20 16M 

40 25.92 25 20.97 

35 28.19 30 25.60 

SO 20.32 35 30.38 

25 17.30 40 35.31 

20 14.13 45 40.38 

15 10.82 50 45.60 

10 7.36 55 50.97 

6 ..... a7d 60 56.48 

0 ..... 0.00 65 62.14 

+ 5 3.90 .1 70 67.95 

10 7.95 75 73.90 

15 13.14 80 80.00 


{Kastner'*8 Archil^ fUr die Gesammte Naturlehre^ December 
1826.) 


Descriptiott ^ tlic Ciconla Ardgoda^ or Afljutant Bird. By 
J. Adam, M. D ♦. 

the man;f extraordinsu'y and striking bbjccts in na« 
tujMd hialory which present themselves to a stranger on his ar- 
rival in Bengal, perhaps none has been* more generally remark- 

— • 8 • 

• This interesting memoir, by my fonier pupil and very intelligent friend 
Dr Adam, is extracted from the 1st voliliiic of the Transactions of the Medi- 
cal and Physical Society of Calcutta, which has just reached this country. If 
is a work hi^fy creditable to the Calcutta Society. 
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ed upoi \9 and at the same time less studied, than the subject of 
the fbUoacing description. We are all familiar with the appear* 
ance of the Adjutant bird, and know ecMnethuig of its habits : 
its astonishing voracity, for instance, is a ftequent topic of con- 
versation ; aiti the singular orange-coloured bag depending from 
the neck, wnile it gives a peculiarity to its expression that can- 
not fail to attract attention, has also furnished abundant matter 
of speculation as to the purposes which it serves in tbe»eoonomy 
of the animal. Of these, however, we ace yet entirely ignorant ; 
nor does it appear that we arc much better informed regarding 
its general internal structure. 

Adjutant Bird^ Gigantic Storks Ciconia ArgaUi^ Hurgeda. 
-—One of the largest of the storks, whose general character is 
formed by his great size, enormous bill, bare head and noek-, 
long limbs, and, above all, by a peculiar solemnity in his gait 
and general demeanour, that renders the appearance of the bird 
extremely striking and interesting. He measures from the 
civ)Wfi of the head to the foot five feet two inches, and his other 
dimensions are proportionably great : across the body, from the 
tip of one wing to that of the other, seven feet ; length of body, 
from junction of the neck to the vent, two feet ; breadth one ; 
bill in length, sixteen inches ; at its broadest part two indies ; 
legs two feet and a half. General colour of plumage, black car 
siate-bluc ; a few of the small feathers surrounding the lower 
part of the neck, white, and those of tlie belly and tlie under 
part of the wings; the larger wing-coverts blackish or bluish 
grey; all the otheie slatc-blue, as mentioned. Tail diort; bill 
strong, homy, almost bony,, sharp at the edges, brijad at the 
base, straight and tapering towards the point; inferior man- 
dible composed of two sides, joined by a men^brane^ot capable 
of j^uch dilatation ; nostrils, a slit at the base of tiie bill, which 
is common to both, and passes directly through ^ head the size 
of the base of the bill, by which it appeals in a great measure 
to be formed, and the one merely a continuation of the other ; 
bead bare (excepting aiittle soft long hiur at tie back part), 
and scurfy ; iris white. The bareness*of the head, and wLite 
m8,con4aj^d with the other pifouliarities, gives this bird an uu- 
as{)ect; and in his whole expresrion, but par- 
ti^utarly that of tl^c eye, he resembles very much a kindred 
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^nt among quadrupeds, the elephant. Legs long and Mrong ; 
breadth at the largest diameter three inches ax tenths. Feet 
walkm composed of three toes before, and o^ behind, the 
outermost having five joints, the seoond/our, the third three, and 
the posterior two; claws dioit, strong, blunt; *the Colour of die 
neck, and bag depending from it, a bright orange (Dutch 
• orange, Wemer). The bag, which constitutes one of the prki* 
cipal chaaacters of this bird, is not directly connected with die 
gullet mw the trachea, but enters by a small aperture into^die 
left side of the pharynx or mouth, and is evidently not intended 
as a receptacle for food. It is composed of two coats, an inner 
membranous one, and the outer orange-coIourcd skin : within 
this hag nothing is found but air and saliva. The gullet is 
ample, and folded into many longitudinal plicm, increasing in 
number and size as they approach the cardiac orifice. The sto- 
mach is very large, compared with the size of the other viscera, 
and fills up the whole of the abdomen from the ribs to the vent; 
it is seen immediately on laying open the cavity, in the shape of 
an urinal, and covered with a fatty membrane. The stomach 
consists of two parts, which, from their structure, appear to per- 
form separate functions. The upper portion is of a glandular 
structure ; the lower muscular. The former is small, compared 
with the latter, very narrow, and of an oblong figure. Inte- 
riorly it is furnished with a glandular apparatus, similar to what 
I have observed in some other fowls : a small contraction maries 
the division ^between these two, and from this line the structnre 
becomes very different, feeling harder to the finger, and con- 
sisting of muscle and tendon of groat thickness at some points. 
The tendon is in the centre of the flattened circle, and the 
muscle swei^a all aound the margin. The stomach in the spe- 
cimen was distended with earth, hair, and bones. The gut iaa 
narrow tube of ^considerable length, lying immediately b^liind 
the stomach, and oceSpying but a small part of th% general ca-' 
vity. The liver of a dirty bri^k colour, palish, and different 
from those of lother fowls which I haVe hitherto examined ; 
heart of a proportional si7?e, and v&y firm. 

The specimen from wliich th^ description was taken, was < 
killed by me on the banks of the Hoogly, and appeared ^ 
a full grown \nBlc bird. 
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Hav^ ’bad ffoatnc opportunities of observing tbe lial^ 
this biid.nnce the foregdu^ desinp^<tnMi4BBjsn 1 ahati 
here add a few remarks, winch, it is hoped* lUf^ throw li§^ on 
soBte «f the peoubarities alluded t&. la 4the.dn9t> plaeoi the 
oeange'OQloured bag forming iin pmminnnt an nmtndajjr «f the 
neck, dissection reveals to us, cootuos merely air and saliva; 
and the latter, in all the instances winch I have mcamioed, 
has been so trifling in quantity, that its presence eotdd wily be 
regarded as acddental, having accumulated in all probability in 
that situation from the mere dfect of gravity, after luiHricating 
the phaiynx and mouth. Besides, the structure the bag does 
not resemble timt of a seoetii^ organ. It is also qukq.evident, 
from the smallness of the aperture communicating wiljh the 
mouth, that it cannot serve as a receptacle for food, at least of 
such massive and solid materials as wc know constitute the food 
ol the Adjutant bird. In what, then, it may be asked, consists 
its use ? If it perform any function, I should concave it to act 
merely as sm air.veasel, to be employed as occasimi required, ei- 
ther in sustmning the bird in his elevated aerial flights, or en> 
abling him to be more daring in the water in the search after 
his prey. At first tight, such an apparatus may appear super* 
fluous ; but on an attentive consideration of the subject, we shall 
be disposed, I think, to regard it in the light rather of a wise 
jMovition nature, adapted to the^peculiar circumstances of the 
bird. In order to explain this, it will be necessary to bear in 
ntind, that tlie Hurgeela, though domesticated in a great mea- 
sure among ourselves, is ori^olly an inhabitant of the forest and 
martii, wluther these birds ypt resort annually, for the. purpose of 
breeding, and rearing tbtir young. Their periodical dis^pear- 
ance during the hot and dry months, it may be jpi^esumed* has 
this abject tn view ; and there can be little doubt in that sc^^n 
tl^-vetire to the dcptlis of the Sundurbunds, where they con- 
gregate bv^d in trees?) like their edogencr, theHenop, in 
more temperate r^ona Their, natural food in that, tihmtiun* 
consktiogof reptiles and amphibia df evoy description,, they must 
be necessitated, in quest of ‘it, to enVer ;the jpods flakesjuand 
mamhaft, while, from the slxjitoture of thtir limbs, they are not 
mdiBtrrifd with the capatity of swimming ; and thek bulky, and 
poaierous beak piust operate greatly to their diaadvantoge as 



Dr Adam on Hke Cicmia Argeia^ or Adjani Bird. 381 

waders, compaied with many other indivkluals of*tho same 
tribe. To overoome these (fifficuhies^ then, may not.tbe bird 
baye the power of distending the bag with lur, so as to counter- 
act the wmght of its enormous Ull, and thus be enabled to pro- 
cure food, in situatioiis where it would otheri^ise be unattain- 
able ? In a eommunicatsm lately received from a friend, this 
view of the sutgeot appears to be confirmed by what he himself 
was an eye-witness of. An Adjutant bird was observed seek- 
ing its prey in a large piece of water, and wading till it reached 
to so great a distance from the shore, that it attracted his atten- 
tion, as he conceived the depth at that spot to exceed the per- 
pendicular dimensions of the limbs and body united. He had 
the oarioaity to inquire into the fact, and ascertained that the 
bird had actually advanced into the water beyond its depth. 
The condu^on which he drew from the circumstance was simi- 
lar to what I have now proposed, namely, that the bag bad 
acted as an air-vessel, and supported the bird where, without 
sudi assistance, it must have unavoidably been submeiged and 
{jcrisfaed. 

The other idea, that this appendage may perform a similar 
office in the ethereal element, naturally suggests itself, when we 
consider the anatomical structure of the parts, and compare it 
with the extraordinary elevation to which these birds are known 
to soar, and the great length"^ of time they frecjuently remain on 
wing in the higher regions of the atmosj^here. When the dense 
va^urSbf the rainy months are dispersed, and the sun has again 
btrrst forth with undiminished fervor on our Indian pldns, then 
the A<]Qtitant tnrd is observed to avoid the meridian heat by taking 
his elevated flight, and ridtig gradually in the atmosphere, till 
he appears |i,|pere*speck in the distance, or attains a height that 
conceals him entirely from the view. In the month of Oc- 
tober, when nqt a cloud obscures the vault of the hcavedSfTt is 
a beautiful spectacle^o observe hundreds of these 'gigantic birds 
(now diminished to the size ofiSi^lows) performing their gracc- 
flA eVoludonfal^ and wheeling majestically at a vast elevation 
frdh the earth. The painter, flaking at the face of nature, 
would behold the scene as mereljl^characteristic of a tropical cli-* 
mate ; while the philosopher, who views every object witH refe- 
rence to an ultimate purpose, ^cannot but adpilre its adaptation 
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to the pecdliar economy of the animal, and regard the phenome^* 
non as a.ocmoord in the grand harmony of creation. The/food 
of the Adjutant bird bang vholly of an animal nature, its d^s- 
tioti and assimilation must obviously augment the internal tempe- 
rature, and therefore render its frame less capable dS enduring 
heat from without. To obviate the effects arising from this sus- 
ceptibility, nature, then, has bestowed on him the instinct of as- 
cending to a more rarefied and congenial medium ; and that he is 
enabled to remain there, it would seem not improbable, is chiefly 
owing to the agency of this organ. Even with the aid of a glass, 
we cannot perceive whether the bag is distended during the time 
the bird is soaring in the atmosphere, and so prove the corre- 
spondence of the fact with the theory ; but as it seems remark- 
able that so heavy a bird should continue long poised in mid 
air^ witliout some provision of the kind, it cannot be deemed 
unreasonable, I think, if wc infer that such may be supplied by 
the appendage now under consideration. 

As to any other peculiarities of structure which may have 
been noticed in the description, they receive a ready explana- 
tion from the well known habits of the bird. The vast capacity 
of gullet, furnished by the numerous longitudinal plicas, extend- 
ing from the pharynx to the cardia, and the enormous size and 
powers of the stomach, are in perfect unison with his extraor- 
dinary voracity. To relate instances of this would be to repeat 
an often times told tale. In India they are of every day's oc- 
currcnce, and would scarcely be credited by those who have not 
had an oppoN unity of witnessing them. A leg of mutton, or a 
litter of live kittens swaHoyred whole, prove equally lusceptable 
to his all-devouring maw; and earth, bones, and hair (as the 
alx)ve dissection shewed), form a mixed mars, from which he 
ap^em indiscriminately to draw his subsistence. 

— - , . < 1 ■ — 


On the Theory'^ of the^ Air^Thsrm^ Byi Mr HKNav 

Meiklk. Commuhicated by the Author. ^ 

bos notions have been at diflei'ent times advanced re- 
thc rate of expansion in solids and liquids afe a measure 



Mr Meikle on the Theory of the Air-Thermometer, SdS 

of temperature ; but it has more generally been adnfittQd, par« 
ticularly of late, that the expanfflons of gaseous bodies under a 
constant presiure follow the true law of the influx of heat. In 
proof of the latter opinion, it has been alleged, that, when a solid 
is expanded by heat, its cohesion, being greater at lower tempe- 
ratures, resists the expanding power so much the more ; and 
therefore, in the lower parts of the scale, the increments of vo- 
lume produced by equal additions of heat are smaller than at 
higher temperatures ; odpitin other words, that the expansion of 
solids proceeds at an accelerated rate, whilst the increase of heat 
is uniform. Something of the same kind« though in an inferior 
degree, is said to take place in liquids ; but gaseous bodies be- 
ii^ siif^osed to have no cohesion between their particles, are 
accounted free to obey the true law of temperature. 

With this species of argument I am by no means satisfied, 
because 1 really cannot pretend to see the force or meaning of 
it ; nor do 1 think we are likely soon to arrive at any certain 
coQclurioti, by reasoning on principles which are less known per- 
haps than the thing to be proved. Does analogy not rather 
render it probable, that the particles of gases attract each other 
with forces varying inversely os the si|uares of their distances ? 
Many other objections, and reasonable ones, Uxi, might be pro- 
posed, to which no solid answer can be given. Such, however, 
serve to shew on what a slipjA^ry foundation a very general opi- 
nion may sometimes rest, — an opinion, in the present instance, 
with which many speculations must cither stand or fall. In- 
deed, if authorities are allowed to have any weight in settling a 
disputed point, then I believe by faj; the greater number of the 
more enlightened are not only favourable to the common theory 
of the air-Aermouieter, but scarcely entertain a doubt on the 
subject. ^ 

It must, however, be admitted, that conjectures or opinifins, 
though supported numerous and respectable authorities, are 
not to be compared with experimental evidence, or with conclu- 
sions deduced from such evidence by sound reiftoning. I have, 
thei^fore, with the view 6f approtching a little nearer to cer- 
tainty in a point which is any thfng but settled, been induced 
to attempt an investigation of the theory of the air-thermometer 
on its owa principles, divested as much as possible of hypodie- 
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tioal assumptions. How far I have succeeded will appear from 
a careful perusal of what follows. 

Fmr this purpose, 1 shall set out from the same prindpleB as 
M. Poisson does in his Memoir on the Caloric of Gases and 
Vapours* ; but it is only for a short way that I can go in with 
the doctrines which that able mathematician endeavours there 
to establish ; because, as will shortly appear, bis data soon be- 
come both redundant and incondstent, though not eill he has 
investigated the law which connects-^e density and pressure 
with the temperature by the common scale in a mass of air, 
when its quantity of heat is constant. This law exactly agrees 
with that which our learned countryman Mr Ivory has obtained 
by a different process ; so that no doubt need remain an this 
part of the subject, so far as matliematical reasoning is concerned. 
But it is not necessary that I should be first in possession of this 
law, to establish the law which connects the variations of vo- 
lume under a constant pressure, with the variations of heat, 
though indeed they are so intimately connected, that either of 
them may be deduced from the other. 

The experiments of MM. Gay Lussac and Welter are en- 
titled to a considerable degree of confidence, and from these it 
appears, that the specific heat of air under a’ constant volume, 
is to its specific beat under a constant pressure, in a ratio sen- 
sibly constant, viz. that of 1 to** 1.375, nearly agreeing with 
1.354-f* deduced from the experiments of MM. Desormes and 
Clement Adopting this, no objection can be made to M. Pois- 
son's reasoning till he gets past his equations (5). But imme- 
diately thereafter, in attempting to prosecute the subject, and 
supporing his data exhausted, M. Poisson, after the example of 
the Marquis Laplace, adopts the well knowmhy^tjieris already 
iiqjUoed, that the expansions of air under a constant pressure are 
pr^^Vtional to the increments of heat ; and it. is curious that 
neither of these distinguished philosopheA were aware that this 
hypothesis was both unnecessary and directly at variance with 

the above mentioned constant ratio of the specific heats. The 

— - ' — 

* jitmalss da CMm* et de Phifs, iudu. 337- ; Mag, Ixii 328. 

•f Journal de Phyriqucy lxxxix.031. The Ibllowing investigation, so fiu* 
as regards the law of tempefature, has nothing to do with the value of this 
ratio. / 
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conaequence is, that all the subsequent part of that mempir con- 
nected with the hypothesis is erroneous. 

t be the temperature of a mass of air, ^ its density, and 
p tb^ pressure. Then, from known principles, 

p = b^(l + at)* (A)- 

a bring the expansion for 1% and b another constant. 

When the quantity of heat in a body varies, it is evident that 
the variations of temperature on the common scale must be, ca-^ 
teris paribuSy inversely as the specific heat. From the above 
equation making p and ^ respectively to vary with ^whilst the 
other is constant, we liavc 


— and d'i = — 

• ap ^ 

Also when the quantity of heat changes in the mass of air, 
let this change be denoted by q ; then the specific heat will be 

proportional to Hence the specific heat of air under a con- 
ett 


staiit volume will be to that under a constant pressure as 


whence 


dg 

jpP- 


.^9 .- I Ar- 




: 0 . 


Now, supposing Jc constant, we have by integrating 
? = B log p — log e) + C ; 


and if, whilst 9 = o, we reckon the pressure and density to be- 
come each equal unit at the same instant, then C = 0 ; hence 


S' — log e) (B). 

To determineahe proper form of this integral, M. Poisson 
deemed it necessary to* assume an additional hypothesis ; but in 
that assumption both he anc], M. Laplace have^deceived themr 
selvfte. The vdhie they give to g is 

* It must be Observed, that, though the indications of an air.thermometer 
be here used, no stress is laid on of that instillment. • 
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where ^ 'and B are two arbitrary constants. Hence, when 

I - 

d^=o,dq •e dp i but, by hypothesis, dg (U ^ dp, or 
p « 1 , which is absurd. Indeed as we shall soon see, (B) is 
the only form, which constructed geometrically, can agree with 
the forementioned law connecting p, ^ ahd t when q^o\ and 
which will make the specific heats indepeitdentof the actual den- 
sity or pressure, as their constant rado requires them to be. 

When, in equation (B), ^ = 1,9 varies as log p, that' is, when 
the heat varies equably, the pressure under a constant volume 
vari^ in geometrical progression. If p be constwt^ jtlie varia- 

tions of g are as those of — log^, or of -f* log that is as the 


variations in the logarithm of the volume. Hence, whqh tljfc 
quantity of heat varies in arithmetical progression, the 
tinder a constant pressure varies in geometrical progression, or.lb^ 
^a 1 temperatures are as the logarithms of those on. tlie, CQfpmpn 
scale of an air-thcrmonietcr, reckoning from — 448° P. or -.^'$6^.7 
and placing the new zero at — 447° F. or at — 265®. 7 
cent . The absolute zero might thus correspond .witli the^ntt 
two of these numbers, or with minus infinity, by the new sede ; 
bdt this is a point which I do not pretend to decide. 

' The divisions on the scale ought therefore to form "a geome^ 
trical progression, increasing with, the temperatul-e, instead fif 
being, as at present, equal parts. 

' Wfcen j = o, p = e* 


' Let r be temperature when p and ; arc each ^ual uniV^, 
then, if these wy while o = o, we have from. equation ' '' 

I = 6 (1 + at) = ^ =; ...... .i.aifDV 

Hie diange of temperature, by the cbmmpn 
tBo^an^ of density from unit being *. - ' ‘ ■' . 

• (Cy and (D)' arc equivalent ^to M.'.^oi^^''8 iraua- 

^^8^(5) or to' Wr fvory's equiitions (ib), 

They form the .law which connate tl^e pressure feifA'del^ty'” 
at with th^'hamperaqiTe' onttip comihdh^'^e/ wyeni 

' ^ K >• -It ? 

sot the relations of thes'different quantities may br'VC 


cleal-ly exhibited by ijlMBis 

will appear whilst I p&fiied'vrithtUie odhstmction, wulst&ting 
it, t 4 . 4 t<e same time, by a sort of e^amfde. 
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On the common scale of an air-thcrmometcr, let the straight 
line AB — ^ iT. Prom B draw BCD at right angles to 

AB, making BC to BD as the specific heat of air under a constant 
%'olume is to its specific heat under a constant pressure, or as 1 
to Jr. Through C and D descril)e two rectangular hyperbolas 
having A for their centre, and AB for an asymptote. 

Let T — r, the temperature of a mass of air, be increased r 


degrees, or from B Ui E : Then AE = Draw EG pa. 

rallcl to BD, and meeting the curves in F and G; han re 
EF : EG : : 1 : A', and so of every such parallel. If this in- 
crease of temperature take place under a constant volume, the 
additional heat may be represented by the area BCFE, but if 
under a constant prcssiica, by area BDGE. For in the hyper, 
bola, as is well known^ the variations of the area arc as those of 
the logarithms of the abscissm. Sup}X}se the temperature to 
have mereased under a constant pressure, and then let the vo- 
lume of air be instantly reduced to iu former magnitude, the 
temperature^bv thib operation will be farther augmented • de- 
grees, or from E to H, making area HIFE = CDGF. fer 
the heat at first .added now brings the temperature to th^eione 
{utch, as if it had bSen added to tl])e ori^nal voiiime all the 
while invariable. ^ . 

By the proptftty of tbejiyperbol^ the area BCFE represents 

log—. HencealsoareaHlFE|^CDGF = (A;-— 1) log^ 
= log^«t.dthe«fore^*-'-l^ , ' ' 

ug 3E* lereiore ^ ^ j,. , 


JUI,y OCTOBRB 18S6. 
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But AE = — — ; AH = mid the compre&- 

sion has evidently increased thfc density in the ratio of unit to 
AE „ 

zp Heiiix 

, as ill equation (1)). 

Again, area BD(iE - k log ~ = area BCIH = log 
and the compression has augmented the pressure in the ratio of 


unit to 


AH 


Hence 


as ill equation (C). 

Jn the hyperbola, as already hinted, the areas vary arithtne- 
tically, whilst the abscissas vary geometrically. But the varia- 
tions of the area represent variations of heat, and the varia- 
tions of the abscissa represent the corresponding variations of 
volume under a constant pressure, or of pressure under a con- 
stant volume. So that, besides agreeing with the other con- 
clusions, this construction exactly represents the former result, 
that the real temperatures arc as the logarithms of those on the 
common scale, reckoning from — 448^* F., or — 266®.7 cent. ; 
and placing the new zero at — 447® F., or at — 265®.7 cent. 

The law of temperature now giveq, stands on a much surer 
foundation than any other that has been proposed, and oflbrds 


ample ground for questioning the present graduation of our 
therra(|||eters. Were DG^a straight line parallel to AB, as the 
ordinal graduation supposes, then, whatever Cl might be, it 
is evident, that, unless in a few particular: cases, very little 


cljange pF temperature could lie produced by a^ch^imge of Sen- 
sity"^ because there would not then be that inexhaustible toUrce 
of ]^th heat and cold which experimeDt> proves, and which a 
%ie differing much from the hyperbola could not supply. ' In. 
d|{||^ndEently thcWbre,'of more el^rate proof^n^this cdnriilem- 
alone ought to overturn the cbmition theory. This 

Some oounieiihnce notion, that the i^uahtlty’^ 

bo<Ues is infinite, ^riipp^ with all the chaii^ that we 
can effect on it. But it 'Of agr^^^wijtlf Du- 

loog Petit, that the absolute s^ro on the common scale may 
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be infinitely remote^ and yet the quantity of heat fiaite. In- 
deed, this opinion is itself a contradiction in terms, with re- 
gard to the heat in a thermometer, considered as measuring its 
own heat. 

Mr Dalton supposed that mercury expands as the squares of 
the true temperatures, reckoned from its freezing point ; and 
that, relatively to the degrees of this scale, taken in arithmeti- 
cal progression, the expansions of the gases proceed in giH>me- 
trical progression. But the researches of M. Gay Lussac, Dr 
Ure^ and of MM. Dulong and Petit, have proved fatal to tins 
hypothetical law of temperature, and have shewn, that mercury 
and the gases observe the same law through a great range, only 
at leagth diverging very slowly. So tliat after Mr Dalton's er- 
roneous progression in the expansion of air relatively to the mer- 
curial thcrnu)mctcr is cx>rrected, the relation between his scale 
and that expansion is curiously metamorphosed. It is thus evi- 
dent, that his scale bears a tuUilly different relation to the com- 
mon mercurial thermometer from that of the law I have inves- 
tigated: the latter only differing about half the quantity that 
Mr Dalton's does from the old scale, between the freezing and 
boiling points of water ; especially since Mr Dalton's scale, as 
actually cinistriicted, differs less from the old one than Iiis theory 
strictly allow's. The more scientific part of chemistry certainly 
owes much to Mr Dalton ; but though his latv of temperature 
luid happened to be th^ of nature, it was still to be con^dered 
unknown, and entitled to no confidence, so long as nothing sa- 
tiafactory wa3 advanced in its behalf. 

Xhc specific heat of a given weight of air, is catcrh parWiis 
independent of its density or pressure. 

For, in t]fe Cornier figure, let the temperature of tliis air cor- 
respond to the point £, and let EF x V and EG x 1"]^ fe- 
speqtiyely the specific heats under a constant volujne and con- 
stant pressure ; suppose the air now to be condensed till its tem- 
rise to U; then HI )? 1% whicji is less tlian EF x 1^, 
\)o its; speofic heat ji^nder a constant volume relatively' to 
jccKnmon but whilst tV teinjperature sinks to 

I^.ia<^ioiis that the Heat of relatively to the 

rauat be ^ i 

. • is* 
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still, uuJer the sume reduced volume, the ^ccific heat will just 
regain its former value EP x 1“; and the same may be proved 
of EG' X V\ . / '' 

What a difference between this simple result and the' cSom- 
plex conclusions which a gratuitous hypothesis has enabled the 
Marquis Laplace to state in his Mecanique Cdeste^, and M: Pois- 
son to copy from him, as already quoted f And had they 
used a diagram even with straight lines, as {heh»*hypoth^ 
sis required, they might have obtained precisely the same result 
os t have got. For inconsistent data sometimes prodoee a emr- 
rcct result. This, however, only hapj)ens when opposite errors 
destroy each other, or when part of the data is allowed to Ire 
dormant. ’ 

The specific heat of si cam is very likely independent of its 
density ; and if so, ought it not, under a constaht volume, to be 
equal that of water ? And if tlie specific beats of equal volumes 
of elastic fluids, as analogy would almost lead us to suppose, be 
the; same und(*r equal pressures and temperatures, the sjiocific 
heat of air would bo *625 under a constant volume, and ‘893 
under a constant pressure ; about three limes the common esti- 
mate, which is very uncertain. Ilut this is merely thrown out as 
a conjecture. 

M. Poisson’s memoir being nearly related to the foregoing 
inquiry, I have, for the better jKjinting;,out the errors into which 
that illustrious author has fallen, kept closer to his method than 
was otherwise necessary. It must now be sufficiently evi- 
dent, that his hypothesis, , so often mentioned, was both super- 
fluous and at variance with his other }>rinciples. In the same 
memoir, M. Poisson acknowledges that hi^ theory of the ex- 
pensive force of steam is far From accounting ibr'the economy 
of hC&i, which experiment indicates in the use of high pressure 
engines. This furnishes a farther proof favour of the- law 
we beve investigated ; for, according to it, when the temppia- 
tqre is elevated, the force even of air having ^its density fen- 
. stiapt, increases in an euormyusly higher ratio than tlie quantity 
of does, viz. in geometrical progression, whilst the heat iti- 
arithmetical jpm^ression'. Thiis, calling the beat tmit, 
dories ihe‘ force when the denrity is Cofts^.antj-^we^'^Bhhll 
have t^e followingrfwd lories : , ' “ ' ^ ^ 
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1, S, S, 4, 5, 6| &c. 

2, 4, 16, 82, 64, &c. 

the upper being the additional heat, and the lower die ratjki in 
which the force is augmented. But all this, is on the supposi- 
don (flat the density does not increase with the temperature ; 
whereas the densty of steam in a state of saturation, augniea|:s 
in a ratio almost as much above the second of these series, as 
that exceeds the first. Now the temperature of all elastic fluids 
is increased by condensation ; that is, the same weight of steam, 
at a given temperature, contains less heat as its density is greater. 
These arguments, I presume, would more than account for the 
saving of heat which experiment indicates ; and, for this rea- 
son,* they arc the more satisfactory, because high pressure en- 
gines work under many disadvantages, the greater excess of 
their temperature above that of the ambient air subjects them 
the more to its cooling influence. 

From what w'e have seen above, it is extremely probable that 
the absolute quaiuity of heat in Iiodies is very great. This con- 
eidoration may assist in accounting for the lieai which becomes 
sensible in the case of friction, of chemical combinations, elec- 
trical phenomena, combustion, respiration, and in many of the 
other operations which take place in the economy of nature. 


The chief points discussed in this brief essay are highly im- 
portant in the doctrine*lftf heat; and when once it is known that 
they admit of such proof, I cxiiect to see them investigated dif- 
ij^ently, and no doubt with improvements. 


ObserxJOtions on the Structure of some Silkhns Spon^s. By 
R. E. F.B.S.E., F.L.S.,M.W.S., Honorary 

Member of the Northern Institution, &c. Comraunijjfjedfby 
• the Author.* ^ , 


The existence of silkums^spumla in sponges, and in other 
genera of zoophytes, h^fi^4 been long known. Fallas sixty years 
ago described Jilcyonium am^knimmy Alcyonium mtoheuniy 
,ssxA,Ahyonium,asbe,st^i'f^h as imposed of minute d^estine* 
needlqs, , which he coipp^r^s in hardness to puniice 
p. 844, 857, 360.) Ellis seventy years agf>, Gmetirt, t^ou-^ 
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roux, liate described the hard *]^lasky ''be<klltes'*comj^^ 
axis of the ""Gorgonia hridreus^ aii aninikt "VKicb p6s4esscii5 *¥e^ 
markfkbly large eight-tent^iitated polyjpf Cfer. 

p. 09.) Montagu Jias described these rigid ksbestihe dr' 
like'spfcula in three of his q^ecies of Britiidi 
pekitijhis^ S. vemwosa^ and S. jnhm (W ern. Mem.' Wh iS; p; 99. 
et seq-) ; and the same hard glassy asbestine or Bilic!ioti^iit>edles 
have since been obsei^’cd in diflPercnt species of CydA- 

nkm^ Spoii^Ua^ Clwna^ and in a great variety of marine 
sponger The extreme hardness of these' spicula^ howeVeri is 
the only character mentioned by preceding authors as indicatih^ 
to be their coinjxment earth. Not only the hardness of 
these spicula, and their power of resisting lieat, but also ^:heir 
fc^lar fonns, their sharji points, and even their tnodc of ar- 
rangement in sc'veral s]x>nges, were known to our couhtrymah 
Ellis, who has described the spicula of the Spoftffia iomeiitostx^ 
and represented their mode of grouping round the pores (Cor. 
PI. xvi. fig. D.), and mentions, that when they are burnt and 
rubbed on the human skin, they pierce it, and excite an itching 
pain. The regulai* forms of the spicula of several sponges have 
been represented in the plates of Ellis, Cordiner, Lamouroux, 
and they have been noticed by most writers, as Ellis, Gmdiu, 
Montagu, Lainouroux, and Laimg^ck, in ihrir descriptions of 
certain species. Donati liad shown the example so cariy as 
1750, by describing and representing the forms of the spicula, 
and their mc^ of arrangement in other /cx^phytes (Storia Nitt. 
Mar. deF Adriat) ; the useful example of Donafi has U||ih 
rarely followed, but its advantages in the study of polymorphous 
zoophytes will probably one day be more highly appred^lM 
iium the constancy and preciseness of the c6araat<A* it affiirds. 
The ,,|gK>nges in whidi 1 have found the spicula to eoDflEd^ bf 
i^ica^ I have^termed silUAoiis sponges, to |nark them as a ^epa- 
rate group, distinct from the homy knA calcareom spedeS ai- 
rily described.^ The apicula of sSicions sponges are gen^lQy 
smaller and simpler in their form's than the calcareous* 
cm be more ea^y extaiindi as the connecting ^m^ hintter 
etlvj|||0n g them can 'be cietthfyletelV reittbv^ by ihe blowjwpe, 
acids, ; i^fhout iiijjiiriiVg their 
fc^s, mirf they can thus qViiycly oBtaMedi^la^^^^ 
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ta^ficopic^ i^jwumtioo, m of gkusis^ or between thio 

seakia of wb^ they may preaeryed for any .period. 

of Dallas, Gcmelin, Mcmtagq, md 
wha^ U by far ^,mpst abun^nt sjiec^^ of jbis 
ammi^ iiihaJjiitmg.tho iPi^sli 4mres^ affords a gc^ illtia |ra ^on 
apt opiy of the i^icious axis, but of that peculiar simplalmrni 
of sp^Ium, which I have considered as the first or most ele- 
iueatar 3 ft|in.mflrkie sponger This species is mentioned by Pal- 
lasy as an inhabitant of the coast of America. Montagu found it 
common on the coast of Devonshire, and I have found it abun- 
dant on several parts of die cast and west coasts of Scotland, on 
ibe.oorth, coast of Ireland, and on the shores of Bute, Isli|y, 
ljOna» Staffa, Skye and Arran ; but I have nowhere met with it so 
large and, abundant as on the south side of the Frith of Porifh, 
whei:£t seems to enjoy its natural climate. It is generally 
seen at Ipw-water mark, spreading on the sides of rocks ‘as. a 
tliiek soft spongy covering, of a yellow or green colour, with 
ojumerQUB conical tubular papilla; projecting irregularly from 4 ts 
surfece ; its prominent papillae are all terminated by wide fec^ 
orifices, with thin translucent margins, sometimes quite circular, 
and sometimes presenting a very irregular broken outline. It 
occurs in portions, from half an inch to an inch thick, and 
a feiy indbes to more than a foot in breadth ; sometimes it ap- 
pears as a single isolated papilla, growing on the side of a mk, 
or on the root of a fucol. Its surface is sometimes very sippOthy 
sometimes slightly corrugated and uneven, and is every where 
, covered with very minute regularly formed pores, visible to j|ie 
pye» which give the surface 4he appearanc^c of the jnest 
ganse. , .The papUluris not only has a great range of colour 
fipm brigbil; ydW, through the intermediate shades, to dark 
^aea^green, but it likewise presents the greatest variety of surface 
9f any pf the spreading species met with in the Frith of'Forth ; 
mdt ,I have no doubt, that some of these varieties of outward 
have been describetf, and represented as distinct species. 
Thp papills^^thougb generally vcqt irregular in their di^ribn- 
not unfrequently unite fromitheir proximity, so as tq form 
elevated ridges.; and when these ridges happen to lie in a straight 
diEectio;C» they pve.the surface a crast^ appenm^qe, 
as represenMby Mt JBliis, (Phil. Trans. v.«6& PI. 11. Kg. G ) 
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AMChiflidni^ die papilhe enligfady la^ giiritta%> 

fvoduee tefy wamduUkteA moMk^mbm t)u$,M 
f r a ^ i M!^ die :cMe iHiere kir«niieh espniod te ifa^dmet &m , 
o( ^inem 4ti eurretitB, oi^ where it ewelofw 
stetl||l9f nmtine plents. It b more pipobable that theartraeicCief 
depend on situation, or other aomdental 
thail'^hat tlmy are perpetuated by generatkm ; for wse JOBietiifiee 
find: different kinds of ^rfac6^~>oii .the same epedn^a^ 

the papilla has a regul Wli ii fea l the maigitis od|M 
fedd orifice are ehrcular, thin and tilknsloognt, but in the lid|^^ 
pdffioiis the fecal orifices are often very^widsy|||||h abrups ir^ 
gdlar .bfc^eo margins ; when we look down into one of these wide 
orifices, we distinctly perceive, on every side, the terminations of 
tile internal canals, which unite and widen as they approach' the 
orifice, and open at such an angle, as to throw their currents 
nearly in the direction of the main stream. This pert of .dtt 
anntomy is beautifully exhibited, by cutting a living papilla per. 
pChdicularly into several sections. The ova, in this q^'ies, be* 
glhto ap[X3ar in the deeper parts of its substance between the 
canals, near the end of February ; they are in full maturity in 
May, and not a trace of them is discernible in its texture at the 
end of June. The surface of the papillaris is often quite greed, 
idthough its whole texture within is filled with ova of a lively 
yclldw colour ; and sometimes we find a specinbn, some parts of 
which are yel}ow,,and others green, altbv'>ugb the whole interior 
is^ equally filled with ova. In dried specimens of the papUhms 
tha intemnl texture may be rendered as soft; as the finest down^ 
aiidof a pure white colour, •by careful and repeated mac^arioir 
ill 'hot water ; in this condition, the part covering the whole outer 
suWace appears like a thin white calcareous efust^ lying looeriy 


cJv'tr the downy texture, and every where closely perforated; with 
re^lar mintlte angular pores, which are now rendered more dis* 
tlfiiHri bj^^flie removal of their soft parts, and by the oontraetkin 


(#iKe Ibdsc fasciculi which surroufK]«them This thin whiteafani^ 
contains no lime, appeafs to have been 
by authors fdf* a calcareous crust, both in ^figes 
genera. ^ ‘ . r . r 

veryihitt poMioii^ leUt from the stnfaee of die raoent 
is viewed on a plate cf glass under, the iracrosci^^ we 
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o fa iifc m 'lhe wMe ■ le^dam to o6 pejjrgmudbpoitti ig^ilrtiiirY 

imiiirife itfsdftp^ poihtedf^ 

DMilet^ntiv^^ no^tiied ki a »y«caA 

ter^^Mi^ eiQnot faai to be^conv^tae^; on the alig^ilast 

and arracigtnmDtiorih^ 
needleatove ft perfect lelato to the function they fulfil of ihr^ 
ing and' defen£ng these passages, and that the spiotila could njEd 
petoiUy have been pushed into this dense systematic order' 
the^iMsres^ by ivormsy insects or aniinalcules piercing and travna* 
sHig'the soft surface, nor have we the least acquaintance ydtb 
any inhabitant o£ the ocean, capable of secreting such jn^gi^if? 
citystalitne bodies, and of piling them up into so complicated!!^ 
fabric for the protection and development of its ova. We sbal^j; 
see further proofs of this in the anatomy of the soft parts of tl^s 
asumal. By ailowiiig a }x>rtiou of this sponge to remain ftic^ 
hours in n watch glass with nitric, sulphuric, or muriatic aci4» 
the soft connecting matter dissolves, and the spicula fall siq^ 
rate to the bottom, without having suffered any change in their 
siac^ form, or appearance. If we rub these spicula with a wooden 
or glass rod against the bottom of the wat(!h glass, aftei^ pourin^^ 
oif the acid, and washing them with water, wc feel distinctly^ 
that they are of a hard quartay nature, and that they cut -the 
bottom of the glass ; with a lens wc can perceive the minute 
streaks they produce, vJien tlicy are rubbed on the surface;^ 
smooth glass. At a red beat the spicula suffer no changc,t.]HU 
when they arc kept at a white heat for a few minutes by:: the 
Uowpipe, tliey become semiopaque and white, and some of them 
ai« observed to dilate and burst. When the spicula Imve^been 
8im]dy dan perceive by the microscope a disUpet cavi- 

ty > within them, extending their whole length, and oompletsly 
shut at both extremities ; probably some fluid matter wixMja tbfit 
cavity prevents it from bcilbg so distinctly seen in the .reppnt 
spicula. To try in a more ^lisfactory manner tho siliciou&n^ 
tore of these sjSicula, I z^niovcd the animal matter, by 

blowpipe from a portion of the .p€^piUaris^,aad fprme^fibe 
remaining dried axis into a paste^^with three, or fbur,iUiqns,^|i,tjS(' 
hulk of pure potassa. >On expiring this mixture cjf 
imtaasa, on a tin plate for a mmute or to the .flame 
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dk, dty «i!U9t produced* pv^ipb 

soluble: :i»,^¥*ter; oa;«e«miiung 6»eequepus. .(|idutum of; ijiia 
cntetj'Widflr the nicnMoo^t;! Ibusd tM tbeet^iewm ipcwj* 
h«t4]eeo fused by the ekl of, the altwb, uud^bad 
peeted. J have now preserved the qdeule of tbi# apmge &r 
moM-thaD tweaty mooths immerfied in pitjnci,.wlphus|s, end 
mumdc acids, and they have suffeied no chauga ht tbi^): l|ai^ 
ness, aae, tcan^rency or q^mmetry; they sdll sczatpb ghus, 
and retain their sharpest points unblunted. Front the.ff^la 
suifering a diminution of their transparency, by the action of 
heat, it is prcdiable that tlicy possess some animal -matter in their 
compostioD, which, however, would be very difficult tp deimm- 
strate. Mr Children is said to have detected ^ammal mailer in 
the silicious spicula of some species dt' Tetliya, (An. of Phil., 
voi. ix. p. 431), but his experiin<mts have not yet lieen made 
known. 1 have not bad an o^iortunity of trying their solubili- 
ty in fluoric add, and have relied on the above chemical charac- 
ters, in examining the niidous spicula of marine sponges. The 
qncula of the Spongia papHlaris very much resemble those of 
the SpongUlaJriabiUa ; they are slightly curved, thickest in the 
middle, from which they taper gradually to a sharp pdntat each 
end, they are of one form though of very diflerent dees, tbdr length 
ranges from die tenth to the flfteeuUi of a line, and their diamer 
ter from the sixtli to the tenth of diat cf a human hair. Th^ have 
a vitreous lustre, their texture eppeankquite homogeneous, and 
didr intmmal cavity occupies scarcely a Uiird of tbdr diameter. 
l%ey exhilnt ndther joints, fibres, nor granular bodies in.-thdr 
substance, nor any kind of motion of themselves, or vithin thw 
oavky, and appear incapable of contributing to .produce •the 
cuomits of this animal, both from tbdr arrabge^etut roui)4>lbe 
pmses and canals, and from tbdr internal cavity wqg com^flete* 
ly ahdt at both ends. A number of thepe spicula lyii^. m the 
same ffireedoh, and dose to each other, fmitn afaedculus, tbe fsa- 

« li which Ik ^rallel to ffie jeigface, end ffirm the strung 
a of the pores, may 'be eallcd the h^gun^ng J'EudcnZt.of.jtbe 
n, tocUsrii^uisb diem froi6cert«a others, which prqect flepm 
* the margin over the entrancc|i of the pore% and are termejl tb^ 
4^imfyagjbsdimli of the pores. • Poth bounding and defending 
fasdcuh- fune sem> mho in. the -course ,(£. the ^anhlfv. die 
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))otindmg fitsci^uli near pbres am ilbaer^ed to affiAd/itlaciiiui 
meilt to a very delieate apparatus caloisteed for tlie fusthor 
fended Aiese foreign^MMlics^ aikt Jar assisting^m 

the prdekiefion of the currents. To avoid eironebUahypothem 
in seattdling hito the nature of tiiis perplexing substance, it sriU 
he of sOttle advantage* to notice every minute piece of struettare 
wMdi mayilltistlhtte its mode of existence, explain its functions 
or help to»distinguish the species, and it will \ye proper 
aS in dither parts of anatomy, to adopt a teclmical language &» 
parts that are di constant occurrence, and important in the 
edblrtkfty of the animal. Although the spiciilum oi this spcxige 
agrees with that of* the spongilla friabilis in being curved, and 
pointed at both ends, it differs from the latter in lieing thickest 
in the middle, and a little less in size. This double pointed 
fusiform curved spiculum is met with in several other fiponges, 
and always occurs unaccompanied with any other form but its own 
modifications, so that it affords a determinate and easy means of 
subdividing the great tril)e of siUcious sponges into lesser groups^ 
We observe this first form of spiculum likewise in the Spangia 
urem or tmrwntosa^ criittaia^ coalita^ oailata^ proiybra^ dicAoto- 
wtt, palmuta^ &c., but in the four last branched species it is 
very mmute and iml)cdded in a tough ligamentous matter, 
wliidi, in the dried state, assumes a faint resemblance to the homy 
tubular fibres of the S^ communis. It would appear from ex- 
ammatiem of some troincal species, that the transition from 
ihl? sflidous to the homy axis takes place by the spieula b&- 
doming more and more minute, and their enveloping matt^ 
more tough and fibrous. ^ 

‘The indcond remarkable form of silicious spiculum met with 
in inadne presents only cnie pointed es- 

treUfity, while the opposite end is either simply rounded, 0 r«is 
dflated into a distinct spherical head, like that of a common’ pin. 
In 'the species already frequently mentioned in this metnofr, tm- 
the name of Spongm pcenkea^ and whic^ agrees with the 
diaracters givSi of fha# •species by ^Lamouroux, (Hist, dee 
Pbl^. p. 990 fenming kregulal spreading mastes more dual 
an iifcH thick, and preseiding in t^e dried state a white edlular * 
tattoo, hard bread, i^th a flat and very pomos-^ii«fd 0 §, 
i^hs^the most faihiliar and distinct example of the "one- 
pointed spiculum. The s{iicula of the phnicea ai^dSlidoiis, 
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fihoiti,. pouiitad rather and 

suddttdjMitone extremity^ and rotinded, but liKit avallad the 
nilier^ they are of varicras thickness, but of tmefonnandl^l^^ 
fused by the aid of potassa, resist beatand adds^, scratch 
^sft8li/&c. In spechnens of the pamcea which 1 l»oaght.this 
‘Stmlnier from the Island of StafiPa, the spioula liaye the sarpe 
iMi^lersas in those which abound in the Frith of Forth; 
abd the same form of spiculum is met widi in the Sponffia pa» 
fVtsUka of Montagu. In the large Spongia patera of the ln- 
iffiEiil sdiS, many specimens of which have b^n lately Inougbt 
to Europe, and six of which are preserved in the Museum of 
our University; measuring from two to four feet in height, the 
Bpicula are silirious, long, thick, cylindrical, slightly curved, 
pohited at one end, and in place of being simply rounded or 
truncated at the opposite end, like those of the panuxa^ we di- 
aerva^them all headed like pins with a disduct spliere or round 
besd m one extremity, which has twice the dkuieter of the rest 
of the spiculum. I have elsewhere shown that tins cme^inted, 
curved, headed spiculum, occurs in the Climia cclata^ a aoophyte 
possessing polyjii and very distinct irritability, (see p. BO), so 
that it would be highly interesting to examine wliethca: the cup- 
¥Sf^ sponges, found so abundantly near Sincapore, do not ma- 
'tiHest likewise senne signs of contmetility in the living state* v 
third distinct form of spiculum, met with in siliciousjspon- 
where one of the sharp poin^is lost, and the whole 
^icUlttm ap}iears to be composed of a series of round transpa- 
rent beads, diminishing in size from one extremity to the. otjtier. 
"This remarkable'^form I have yet observed only in one 
iathfdk^ branched, tubular, yellowish brown, rough, wiry, sponge 
froin the Indian seas, from the zoological cohect^Qnf4>f a ze^qus 
"yi^ng'baturalist Mr John Coldstream of Leith^ The ,brafi- 
cbesblW about iitoh in diameter, cylindrical,, dichotomous, 
ttAmlAt*,' of a Itard and very tough texWe, and marked .pn 
^ distinct open rotund pores, which pass, dife^ 
^rietes, and open iuto the internal, tp- 
^"bbfcli^Aihdtybji^HOtoewfaat larj^r orifices. ^ These tphular h?^td<h- 
Af coi^lie at ^jheir free extremities ^r c^it 

eurrents^;''^ A cylindi^al^ wi^.^i^id 

mn the naked eye projecting on every side perpen- 
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^buUniy ^ftoiii* tte itiargins to tbe^ eentner of 
whi^ ^idiikibtnibey are fixed by'a tough and s1inosrlmny:iah- 
4lRiret6^hg their basei. the legiiar 

n Otdied or jointed appearance cm the outer surfato of the^e api- 
ciila^ wei^t^ive With the microscope that they are formed ^?PUe 
pieoc, and hs^re a dislanct continuous cavity within^ shut ^ jbuth 
ends, like every other cavity observed in marine spicula.^ 
are 'comparatively strong spicula, from their tliickness and shmiit- 
heas, and are acutely pointed at one end. The canneetin^nopt- 
ie^ etii^lpping their thick ends^ resolves itself by macerotiouhlto 
bundles of delicate ligamentous threads ; but this appearance is 
never to be trusted in sponges which have once been allowedflo 
dry,'as parts then liccomc hard and fibrous, which weohsisrvnfki 
the Kving state to consist of a soft liomogeneous jailp. . This 
dtird form of spicuhim is so very distinct from the two preced- 
ing,' that it is probably not confined to this one species Y^'^aqo- 
pKyte, but may be found, like the other two forms, to beloiig,4o 
an extensive seriOs, yet unknown, however, to naturalists, aud 
concealed like the present species in the depths of the southern 
hemisphere. . ^ 

A fourth form of silicious spiculum is seen in the long stea- 
der asliestinc filaments, composing the axis of the Sp09igia 
tUaSnimj Linn. When a portion of this fun-shaped sponge -of 
the 'British, Norwegian end American coasts is kept for some 
iriihdtes at a white lieac^y the blowpipe, to remove the animal 
nfatter, and is then plunged into strong nitric acui, it, 
coines easy to reduce it by the pressure of a glass rod, into'^ts 
component spicula, which wc feel by the pressure as well aafay 
dieir resisting the acid, to be of a silicious nature. They 4Mre 
neither porntf^ at their extremities nor notched on the surfa^, 
biit consist of* smooth, long, uniformly thick, transparent, waf^d 
rbdif,' obtuse at both ends. Those forming the scKnamefl^^weefiy 
veins of this species, lie close and parallel to each^other in dl^ 
Iksciculi, which arc disposed in a longitudinal directibn froni<(|be 
basic to the afi^x of the^sponge. And the ifiicttla.wbidi fo^n 
iih^loDse porous surface, have 0n& end insert:^* into theidaOiBe 
fasciculi of the woody vr^s^ while their opposed gpd* 
]^ojects outwa:n)a at right angles tw these (fasciculi. TbcHifdsV^ 
direction of theteinarktdbly long i^rious^filamentsof 
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is a neoessary result of the kind of bask^work tbay are esi- 
ployed tp oonstruct. . TJate same form of spiculum is with in 
the Spongia Mspith and 4$'* Jhktuma Mont ; hut in the Jruti- 

eiojra ills very slioru . .. 

These generiU fioorms .of silidous spicule are variously modifi- 
ed ia different species of sponge,, though they are regular, and 
constant in the same; and tlu^re may be many other ^general 
ibrnis wliich have not fallen witliin my limited ob8e|vatio», or 
belonging to bpecies yet undiscovered. As the slender vitfeous 
spieulum, acutely acuminated at both ends, is the form met 
with in tlie simplest and most irregular of the marine spm^^es, 
and also in the fresh- water sponge, a simpler and older zoophyte 
than any of the marine species (see Ed. Phil. Journ. v^. aiv. 
p. S8S), this spiculuxn may be considered as the first or simplest 
in the silicious sponges. It is easy to observe, however, in lliese 
sponges, that only one of the aeuininaled points of the spicula is 
employed in the defence of the pores and canals, while the other 
sharp point is fixed and imbedded in the tender substance of 
the animal, which it is apt to pierce and tear on the slightest 
motion. The second form of spiculum, therefore, where the 
unnecessary and probably hurtful imbedded point has been re- 
moved, either by being simply struck off, as in the S. paniceoy 
or by being still further softened by the addition of an enlargfd 
jf^berical head, as in the S. patera^ seems much better adapted 
&r insertion into the soft texture of thuLaaimal, or for defending 
its pores and canals, and probably was of later fo!irinati0iik,jUban 
the preceding form. It is found in some tropical speeiee, .sued 
in tlie Cliona, an animal alasady possessed of distinct imtnbUUy. 
The numerous inequalities of the waved surface and ifae round 
extremity the third form or jointed spiculUm mu^ sidd m.the 
safety mi strength of its attachment to the soft parts and (ha 
fihortnlm and^ thickness of this spculum peculiarly fit it fer 
ifigoff the asdiultsof extraneous bodies frehi tbe pores 
mat, for whfcbofiice it seons.to bea^Ued inthespeoimqnjjt^^ 
mo. itimay be impposeH, that, at the time of iisetiomeitimyfsiu 
' maltMiles of a laiger magnitude srarmed in the heated ocean; Wid 
* thjs stronger mechanit^lprote^cmiof the pones seems tohai^ieibuso 
the more necessary, as no ammals had yet been formed which 
eouldcmitriiesand sbutjhmr supsrfio^ by a vital like 



951 


Sirucinre of Silicious Sponges. 

the diona, AlcyonitiJin, Lobukria, &c. It is intezeactrijg to di>- 
serve^ XhAt the earthy matter of the akeletoa of these earliest in- 
hltbitatHS of the ocean, k the same with what we know to have 
paved the bottom of the vast abyss at the remotest perieds we*can 
reach of the earth's history, whether we imagiim the silica of the 
primitive rocks formed by the oxidation of the solid surface^ or 
preci|ntated from the superincumbefit fluid. The appearimoe of 
many of^their crystalline silimous pointed spicula is the sraie 
whh that of die slender hexaedral acuminated prisms which si- 
lica naturally assumes in the crystallized state ; and the rilicious 
crystals farmed by nature contain cavities and fluids like those 
formed by organic life. The laws, therefore, which regulate 
tile farms of the simplest silicious spicula composing the skdeton 
of the marine sponge, do not appear to differ much from those 
whicli regulate the forms of brute matter. 


Notice of a Voyage of* Research, In a Letter from Ca))taiti 
Basil Hall, R. N., to Professor Jameson. 

Xn answer to your questions as to what would be the most 
usefel objects of inquiry^ wd*c a voyage undertaken for the ex- 
pt^ purpose of researcii, I beg leave to offer you the following 
t^arks,— -the result of a good deal of reflection on the sul^eety 
amd ^ some personal experience eff* those points in the investjga- 
tkWL'inoat important in practice. ^ 

^'Voyages of discovery, as they were fonnerly called, ,seem now 
at' an end ; ^ince dll, or very nearly all, the navigable- ^parta of 
the etirth brve been jwetty well exjdored. Much, hovever,.2re- 
to be done, in to complete the work CQBmeiicdd 

voyagers, 4h a manner suitable to the gteotly .ifltprpVL 
ed'bl^s,-i»)d the still moi^ enlightened ideaii, of the day. 

aatoist your aEppr^ension of the aulSjeert, eo.dlass the 
diflirent db|ecl8^of inquiry under distinct hea^ that 

' ' » i V • 

1*0 nc^keoba^rvatfOBS- havwg dkent and imaaiadiate 
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^ uti&y in the practice of Navigatim^ and the advance- 
ment of Greog^aphical Sd^ce. 

Secondly, To institute ^periment^: and series of obaer- 
vations, calculated to improve the Theory of Navilga- 
tion, by furnishing niathematksans with data for the 
correction of Nautical and Astronomical Tables. 
Thirdly, To ascertain the resources, Nautical and Commer- 
cial, of remote countries. , 

Fourthly, To make observations of a scientific nature, in 
.places distant from England, and under circumstances 
of situation and climate which are not to be obtained at 
home; and which, independently of their own local va- 
lue, would in many cases enhance the importam^ and 
utility of observations already mode; while, at the 
same time, the iidd of new knowledge would be esL- 
tended and enclosed, if 1 may use such an expression, 
and that of prejudice and error contracted. 

Fifthly, To attend to that class of topics called Popular, 
having less in view any precise object of utility, than 
the rational amusement and information of persons who 
have no means of investigating such subjects for tliem- 
selvcs. 

The desideratum which is unquestionably of most importance 
in practical navigation, is the exact measurement of the Uifts- 
renoe of longitude Ix^wceii fdace and place, especially between 
those headlands and harbours generally used as points of depar- 
ture by ships starting, or which are looked out for as land-marks 
on their return voyage. It is not necessary this sliould be done 
with that rigorous^ precision used in trigohometi^cal surveys. 

wdl-being of ^toyigation, however, certainly . requirSB that 
dds ekment should ^ ^i^^etermined within much smaller limits 
than those which at present bound our iljifoimalioiL Widieut 
sudi kiiowl|^e, indeed, much <?f ]Jie utility of impimhig; natt- 
tieal tables is essentially lost.^* It may aMlst 

your , g^yhiatiemTO colder, that the evil of loosefy seltkid 
I gaillro lfa* is quite as great in practice^ as if the geegraphicai 
of the places on iba earth's surface were supposed 
w be aoM^y dnfted qboiit from tune to time. Nor^skili, it must 
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hm^AmwmHA ‘flie ilil»t infonti^ pet^n, ^ ot)vMe^Vie*per]d^ 
ing dilemma into which sailoirB are tHin^'hy tw of longi- 
tiMlfeji lAi^vaty Mio^ thems^ra. All fhe^^ij&ite accu« 
^^c«lirfacto]7 to kkidlr, might be ^and some 

daywriiltaaMidaed; the judrdoas employment oil chronomc- 
tatSy and ddtdr^iiMrntocfttts hem m the hands of ^ery seaajian. 

iabadiute longitude of ihose places, that is to their 
difference measured from the median of Greenwich^ l^j^gh 
not 'SO material for the immediate or daily piir}x)scs of the na« 
idgaiUn, b not'wi^^ share of importance in a geographi- 

ca^aswdl aa^a nautical, point of view, and is one branch of the 
inqiliry which would employ much of the attention of an offi- 
ces>. seft upon this service. Collaterally it would becohic an ob« 
ject of peculiar interest to ascertain which one, of all the liumennis 
methodsljGar solving this problem, is the most applicable to prao 
tic!%in a given time ; and to determine with what degree of pre- 
cision it can be obtained by the means at present in use. These 
pumtsaere far from Ix'ing settled in the way they ought to be, 
eiither in the purely nautical case, where a ship is out o^isight of 
land, or on shore, at stations where the sailor may have it in 
his power to erect a temjiorary observatory. 

Under this head, therefore, would fall a series of experiments 
on the respective value of the various instruments in tluj hands 
of'iravelters, as well as ot j^eamen. This is the more ncces^yi^ 
bat present a considerable difference of o})inion apioT^^^ 
practical men, which leads to inconvenience, and ilUbestp^e^^ 
expepce, and after all the object is not attained. . 

The difficulty of the longitucic problem, or, to speak 
conactly, tlie degree of care requisite in its determluatioip^ ^ 
there b^ no qther difficulty in the matter, have, perhaps^ b^j^ 
giidilg it<ai> importance, thro^vn some oth^ e(j[ua|^^e^^^ 

senfud- poiatft top much out of sight, though in every resp^^^^ 
of aatAlujbh cdnaaquencdin practice. This remark i^ppli^^ioir^^^ 
pactbai}^y apd^to the u|UiaHbhj>f'the^^^^ 

* in paiti of the >|iFodd. It ^en 

much labour and dfikiutinbh 
uponiObldaji^ mSe, iongitade, the fie] 

ladtiido bnc^detemi^^ wbbin twl[^ the amount, 
caime4iti;i3 ttiM easily^bbtained.^ 

JULY— OCTOBER 18^. 
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compass it iif stQl worse : Yet It' is bb^Kiely of thb gmttesC 
imjpcrt^^ wlen steering for my po(rt, e^^^^dlly at nigltty to 
know wbait reliance is to be ‘placed on to'ffelcle a guMfr'^na 
the f^mj^s — a guide, it may be remarked; wboto' teaAeif^^ 
every moment is to deceive — who never teJls the-satoe stoi^ twice 
—and who is drawn out of his path by a tfaoiisMd idtraothtti^ 
which, if not duly watched and counteracted, render 
vices,, like those of a drowsy pilot, the very means of 0U4 destnic- 
tion. 

This subject has only very recently been attended to in this 
hemisphere, scarcely at all in the other. It is, however, a qiass- 
tion of such vital importance to navigation, that the expCrimeni^s 
suggested by Profcss<3r Barlow, and since so ably followed ^p by 
Captain Pany and Lieutenant Foster during the recent expe- 
dition, should be carefully repeated in the south, and the pra^ 
tical efficacy of the cx>rrccting plate invented by the emineiit 
philosopher alluded to, practically examined in remote places, 
and under various circumstances. We shall thus learn the ftill 


extent,!^ this beautiful discovery, which removes the most dis- 
tracting source of erroneous reckoning that has ever annoyed 
the navigator. 

The phenomena of the winds, though less readily made the 
subject of observation than the points already alluded to, ought 


to be investigated in a manner they ^ave never yet been. At 
.first sight, the winds appear less under the influence of kndwn 
laws than any other element with which the navigator has to 
concern himself. But exi^erience seems to show, that it is 
otherwise, since a practise sailor, in a dull sailing ship, will'g'e- 
n^ally make a better passage than one who is not expc^iidikl. 


though in a fa^tp sailing vessel. In almo^ every pait of %e 
iilqbe. the prevalent winds arc foun^ to be i»jiia.or less ijiSidcr 


glqbq^ the prey^djent winds arc found to be less ijiSidcr 

the J^fluence of la,^ capable of being 

have not as yet been rccorded^n such 
j^e !.iKi^iigibk,^j^ p^^tically*ua?ful to the sehmaiX.^5^H|Re 
haf^d, j|^s happened that theoretical by 

in](p ^uses, of which, fro& w^t of 

^"7- ■ eoircet ^^unts^'* they foul'd ‘li^ve ' 

?atW contributed. iSo 

#^VJLthe. ilayjgdtiw. .Even the wetLbeat^ tirade, whenribe 


Ih^e-iKnds prevail, is imperf^ly tmd often 
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serihed in^nmt books of navigation; and with mpect to the 
winds in high latitudes, nothing accurate is recorded; or if 
G(»rded, is. not put into that shape which is best suited totllie 
oeas{Sti9bension of . sailors. The whole of this appar^tly complex 
subject might perhaps be treated in a manner applicable to 
practice, thereby rendering almost all extensive voyages more 
expeditious and certain, 

.. The mysterious subject of currents, though it may not difier 
essentially in its nature from that of the winds, differs materially 
from it in practical operation. Not one current in ten marked 
CHfcour charts has any existence; and the chief office of these 
investigations would be the negative but useful one of removing 
Mch^ misstatements entirely. There can be no doubt, at all 
events, that the much-talked of current in the east of the At- 
lantic is imaginary, and tliat a belief of its existence arose en- 
tirely from the local attraction of the needle : it vanishes entire- 
ly the instant Professor Ihirlow's con-ecting plate is affixed to 
the steering-compass, and returns again whenever the plate is re- 
moved. 

It may not be uninteresting to state how this curious effect 
is produced. The local attraction, which is the tedhnical name 
given to the influence which the iron distributed over the hull 
exerts upon the needle of the coinjxiss, has, in most ships, the 
effect, of drawing its norA forward, or towards the head of 
the vessel. In the simthem hemisphere the reverse takes 
place. To shew how this produces an apparent current, 
let it be supposed that a ship steers from the British Chatntel 
towards Madeira on a SW. course^ compass^ and that the 
uavigisitor, guided by the best documents in his possession, al- 
lows two Joints westerly variation, it is clear he will suppose 
that his cc^rl^ made good is SSW. But, owing to the local 
attraction, the north end of the needle has b<^ drawm, we'sludi 
suppose, half a point«more to the westward, in strictness 

tbc,y^ati(m allowed ought tojiavc lieen po^s instead at 2, 
T^ns, icou{|se made good has in faat bccn*S.1>y W".' i W. 
instead of SSW. ; and tlie ^fference of longitude between the 
dea4 reckoning and that ^ewn by chrohomet'eVs,’ Ke . 

rally ascribes to a current Mtin^to the ^tward, toW^^iftne 
q{ Qilb^idt^. ^ , On the rkum, tlmt is to sayy'^Si'l^^ is 
steeling hy compofs'ii'^,^ apd when, by $!^ing th& s^e al- ^ 
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lowance of S' points westerly variation, he conceives his course 
made good to be NNEi while in fact it is i point more to the 
eastward, in consequence of the north end of the needle bcmg 
drawn, as formerly, towards the ship's head, the eff^t of^hich 
would of course now be to diminish the westerly variation, jiist 
as much as the same cause acting in the opposite direction had 
augmented the variation, when the vessel's head was directed to 
the SW. Therefore, in this case, namely, with the ves^Ps head 
to the NE., the real course would be 4 point more to the east- 
ward than the navigator would allow for ; and he would, as be- 
fore, naturally ascribe the difierence between his position by 
dead reckoning, and that by his clirononietor, to a current set- 
ting to the eastward. I have never read or heard of anj^ cur- 
rent setting towards the Straits of Gibraltar from the Atlantic 
M'hidi tliis theory would not fiilly explain. Certainly, however, 
an exact account f)f such undoubted currents as the Gulf Stream 
along the coast of North America, and that off the Cape of Gr>od 
Hope, would be useful and interesting. Cajitain Saldne's re- 
searches in this respect have tilready given ns some valuable in- 
formation as lo currents near the Equator. 

A v<'ry useful branch of this class of subjects would be the 
measiu’oinent of the perjxmdicular rise and tall of the tides in 
harbours mucb frequented by shipping, and also the direction 
of the stream ; both practical points of ^onsiderable moment, but 
which in most cases are known only to the pilots and fishermen 
of the spot, although there is no reason why it sliould not be 
known to strangers. 

These seem the prinripal points under llie first Isead of in- 
quiry ; but there arc many others to wliich an officer having 
such objects c^mstimtly and exclusively in vitnv, would of course 
dif^j^is attention, * 

, * WAUTlCAI. SCIENCF.Jp 

Under th^s topic might be classe|^ observations, such as those- 
recently made ^by Lieutenant Foster jit Port Bowen, on atmo- 
spherical refra^^p^ the dip of the needle, and the diumai va- 
riation of the Astronomical observations on the op- 

pG^hions of the planets, ocAiltations of the fixed stars by the 
moon, under favourable , circumstances, and various other celes- 
tia1,^ |g|^> Uiqmena, might be made t^^^ood purpose. Correspoiii- 
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dent observations of Jupiter^s satellites, particularly corre- 
spondent observations of moon culminating stars, as well as 
of eclipi^, would be very serviceable to the cause of nautical as- 
trojboiily. It is desirable also to ascertain how far the method 
of ^ultations can be practised at sea, and to what magnitude 
of stars it may be useful to carry the computations in the nau- 
tical almanack. Men of science who have turned their atten- 
tion to tiiese pursuits, would probably furnish the commander 
of such an expedition with many hints for inquiry, whidhi can- 
not be suggested by a practical man. There have as yet been 
no regular and systematic trials matle at sea of the relative me- 
rits of the various instruments contrived for measuring the 
mooVs distance from the sun and stars. Practical men are di- 
vided between the sextant, Troughton's circle, and the repeat- 
ing circle, and much needless expence is often incurred by per- 
sons who can ill afford such outlay. The readiest, as well as 
the most exact methods of making lunar observations and ehro^ 
nometers mutually assist one another, have never yet been pro- 
jxjrly stated. 


XAIJTICAI. SUrPLlES. 

A wide field for the dihgence of any officer so employed, is 
presented under this section^ and, if duly explored, could not fail 
to prove highly bciieficia/to the country. The peculiar resources 
of the distant parts of the globe are extremely little known ; 
indeed up to a recent period, it was of no great importance that 
they should be so. Now, however, that the trade of the eastern 
seas and of South America is throwfi o{)en, and that with China 
and Japan will soon undoubtedly follow, it becomes of the first 
consequen(ft3 tliat (;ipr traders should have some further knowledge 
of the resources of ports far from home, independently qf all ob- 
jects merely cAiumeri^ial. A ship may l)e dismast^ in the middle 
of her voyage, or spring a leak, or run short of provisions ; — ^Iicr 
crew may become sickly ^he may losg her anchors and cables, 
or split her sails ; and^t^may become essential to the very ex- 
istence of the whole enterpnze, that some re-equipment should 
take >pl^. But it is quite posable, that, under such cirjajpi- 
s^ces, the^ master of the ship may be entirely ignorant In what 
' direction he ought to proceed he may, imS in fact vjry oftciv 
does, make the most ruinous mistakes. I'he renufly for this 
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evil, which is of perpetual recurrence, lies in having distinct ac- 
counts properly arranged and methodised of the resources of 
all the chief ports of the wbrM. It signifies nothing t^ 
the seaman or shipowner that there have been alre^yh^- 
dreds cS. voyages written, and that the requisite information is 
somewhere upon record ; for, although this may be true, still it 
is not to lie had in a shape which seamen can avail themselves of. 
Either the circumstances under which those voyages hive been 
written are materially altered, as in the case of all the South Sea 
Islands, New Holland, and South America, or tlic information 
is scattered over long works, written with no such views, and, 
like the nautical observations which most voyages contain, en- 
tangled with narratives, or other extraneous matter, from ifhich 
it is impossible to free them, or turn them to account at the 
moment of need. 

Tliese remarks apjily particularly to the necessities of trading 
ships ; but it would be of use also to ascertain the resources 
suitable to King^'s sliips in the same places, in the event of war. 

M^icb vexatious delay is often caused abroad by the igno- 
ranee of traders as to the local regulations of the difierent ports ; 
and it has sometimes happened, that unpleasant disc.ussions have 
arisen even between the government of those places and the cap- 
tains of his Majesty'’s ships, on jxiints respecting which no pre- 
vious diligence on their part could hav^given them information. 
Actual inquiries, regularly instituted on the spot, and for this 
express purpose, are the only means of obtaining the local know- 
ledge which would prevent these embarrassments. Every one at 
all acquainted with rcmote^forcign stations, knows how conti- 
nually such difiiculties arc produced by ignprance of what is 
customary. • * 


GRNEBAL SCIEKCE. 


%n considering" the scientific observations which might be 
made on such^a those for'dctermining the length of the 

seconds pendulum the first place. Th^ figure of ^ the 

.earth is a question which at present occupies much of theffit- 
tendpu 9^ ^he sdentific method nf determiuhig 

J^e^int is one wfiicli ji^^^ pursued with great advont^ 
^ipPng the pro^^^o^A^ mj^^uries*, without ess^tiaUy Mto- 
.jTeripg^m^ the mof^ practical and useful objects already ad- 
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verted to. The ingenious contrivances of Captain Kater, have 
already been shewn to be available in the hands of seamen, and ‘ 
we know also, that the time requisite for the perfonnance of 
interesting experiments is not great. 

."^here have? dready l)een a considerable ntdnber of such ob- 
servations made by different observers, and different in- 
struments. But the nature of the experiment is such, that this 
•circum^ancc, which in most other similar matters add to the 
value of the work as a whole, in this case arc not 'quite so 
satisfactoiy ; for the experiments with the invariable pendulum 
rc so strictly comparative in their nature, that, in order to de- 
duce any valuable conclusions from them, they ought to be used 
]^y iJie" same observer under similar circumstances, but in veiy 
c^i^ent situations ; so that the object in view, the detenninadon 
of the unequal figure of the earth, might be the sole cause of dif. 
ferpnee in the result. It would be highly desirable, ther^ore, to 
asci^tain the length of the pendulum at stations both Ueitr to 
^d remote from the equator, in the southern hemisphere, where 
the question is fully of as much importance as in this. 

To investigate by actual trial the eflect of local density, or that 
which is caused by the nature of the ground at the station, on the 
vibrations of a pendulum, has been considered a mobt interest- 
ing desideratum. To accomplish this, however, it is essential 
that the same mstrume^s he u.scd, swung at a series of stations, 
lyin^ not in different latitudes, as in the first case alluded to, 
but along the same parallel, where, according to theory, the 
number of vibrations of the same pendulum, after allowance for 
jtemperatiire has been made, ought, to be alike ; and consequent- 
ly the amount by which they should be ascertained to differ, 
would express the effect of this disturbing cause. Once aiscer- 
tained, tms would become a valuable element in the reductions, 
and would be applicable generally to every previous#or subse- 
j[uept experiment ^ the length of the pendulum. 

The measurement of the Jieight of mountains, by means of 
the barometsr, in conjunction with levelling md. trigbnonletri- 
^ operations, and in different chmates, such, for example, as 
Teneritfe and Terra del !Fuego, might, if done with care, fur- 
msii. ui^ful data in a very intil’esting branch of geogr^pllical 
inquiry. *Iii a MmjW spirit, the sea mig^t be fathoitted, and 
w^ter brought up uom gretft depths,-— t|^c height alyl vdodt^ 
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of wa\es fi^ 9 ;ertained,-«-meteorologica^ tables framed in clifi*ereiit 
climates,— hygrometers and other instruments tried,-***mineralo.. 
gical, zoological and botanical collections of natural history^ might 
also* be made, witliout deviating from the path which ink attcin- 
tion to the more useful objects of the voyage would prescribe. 
The ingenious and valuable theories of Mr Danidl on the con- 
stitution of the atmosphere, suggest many curious invesriga- 
tions to the voyager who sht>uld have leisure to foUtw 'them 
up. 

Fifth Hcad^ Ge^ivral Information. 

It is difficult to say to what extent a popular account of the 
state of manners, domestic and political, might be rendered in- 
teresting or useful, if made to embnu*e so extensive a voyage as 
that here contemplated. But it can scarcely be doubted, that, 
in tliese days of curiosity and research, a simple statement of 
the characteristic traits of the inhabitants at the principal sta- 
tions on the different cxiasts of the world, would not be deemed 
an unimportant addition to our knowledge. It would be cu- 
rious, for example, to point out the ojK»ration of the causes 
which have been in action in the South Sea Islands since the 
days of C<x)k ; and, generally speaking, to mark tlie effect of qwr 
attempts to civilise and convert the ruder inhabitants of the 
globe. 

It may be remarked, timt there are ^romly several detached 
expeditions sent by this country to different parts of tlic world. 
But their objects are all more or less particular, and, though 
highly useful in themselves, cannot either, jointly or singly, be 
expected to furnish the results contemplated here, the essential 
value of which lies in their lieing jiart of one connected series, 
performed by one course ’of service, and by means ^fca uniform 
set pf insti*umcnts and the same, observers. Indeed, it may pos- 
sibly be frue, that to give the detached surveys alhidcd to their 
full utility, their particular results ought to be connected by 
some such general plan as that whkrhi'is here described. 

It is difficult to say precisely what would lie the best route to 
fol|crw, but the following sketch includes most of the places, t&e 
gao^aphical situation of wliich it seems desirable to ascertain 
move^recisely than is at present known, while, at the same time* 
it takes in those statitms at which the pendii(lum might be swung. 
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and other adentific o ba er va ticms iDade, urithont interfering with 
the primary object of useful and practical investigation. 

first pert of the voyage might include Madeira, Tene- 
riffe, one of the Cape de Verds, Bahia, Rio de^ Janeiro, Monte 
Video, Buenos Ayres. The next would indude the Falkland 
Islands, where £herc is a harbour exactly in the correspondent 
latitude of that of London ; Cape Horn, where there is a secure 
port almost in the opposite latitude to that of Leith Port, and 
consequently affording stations well suited for swinging the 
pendulum, in order to have, as nearly as possible, similar obser- 
vations in the southern as in the northern hemispheres ; thence 
to the coasts of Chili, Peru, and Colombia, as far as the Equa- 
tor, and also to the Gallapagos Islands. The third di^sion 
would sweep the Pacific as far as New Holland, including the 
various groups of Islands in that interesting region. The next 
would take in various stations amongst tlie Islands of the East* 
tern Archipelag<i, lying between New South "Wales and China. 
The fifth division would include the Straits of Malacca, the 
Presidencies of India, C'cylon, the Mauritius, and the Cape. 
The last would take in St Helena, Ascension, the West Indies, 
Bermuda, Charlestown, the Azores, and England. 

With the exception of one or two, there is none of these 
places where it would not l>e, useful to the practical seaman to 
be well acquainted with aA, or most, of the points mentioned in 
the foregoing sketch. Some of the names of the places ma:itioiiod, 
however, have been iutnxluced for the purpose of ccanpleting the 
important scries of pendulum experiments, having the effect of 
local density for their object, and ki^^ping in view the necessity 
of selecting stations along the same parallels of latitude, but 
differing as^uch as possible in the nature of the ground. The 
following may be stated as two parallels singularly well suitjsd 
to establish the point in question. ^ 


J. - , .p-jg- 


1 jlllllllllllllllllllllll^SI^^ 

UE^RN Series. | 

M NaniGB. 

^ A 

Latitude. 

Naturf of the CSihuiid. 

Madeira, 

Bermuda, 

Charlestown, 

Mogadore, coast \ 
of^finca, ] 

32i 

32} 

32} ^ 
32} 

Insular, volcanic. 

Do. calcareous. 
Continent, allu- 
viaL 

Do. Sandy desert 
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I Sou THEEX Series. | 

Naincfl. 

Latitude. 

Nature of the Ground. 

Kiver Plate, 
Valpawaiso, 

Juan P'exnandes, 
*Ncw South Wales, 
Cape, 

34* 
33J 
3»f . 
saif 
334 

Continent, olluviaL , ^ 
Do. nriinlUvu,' 

Insular, volcanic. 
Continent, suiideitone. 
'Do. granite.* 


There are other parallels in higher latitudes, where/'if 
nieceo^ry, these experiments might be repeated, but none which 
oSbrs'^such conveniendes as the above. 

. It will readily be adimtted by practical men, that such an ar- 
duous course of service could only be properly executed hy an 
officer whose sole duty it should be to devote his time and thoughts 
to its accomplishment. He would require to be supported by 
numeiiDus and able assistants, and ho left in a great measure to 
the exercise of his own discretion as to the details of the voyage, 
such as the ports he should touch at, and the periods of his stay 
at each. As it is well known that the ordinary course of naval 
duties on foreign stations, occupies the wlioleof the cmnmanding 
(dHcer's time, it would be essential to the success of any such 
voyage as this, that die commander should be left quite free^ as 
far as the nature of the service would allow, from all extraneous 
duties unconnected witli these objectb In war this is impossi- 
peace it is easy; and this is tlie only time, ther^mw, 
that such an enterprise can be thought of. 


On AchmitCf Hyalosiderite and Trachyl^e. By ]Pjofessor 
Breithaupt of Freybcrg.’ 

' ^ I, Achmite. 

f^EOF^ssoR^MiTSCHERLiCH, in Schwei^r^B Journal of Che* 
niistry., jM^bes the Achmite, a l^orwegum mineral, as anew 
apeaes. reading h7s account, I waa immediateij struck with 
the |^mj|ance of this mineral to Augite. I aooii had 
•pip|i^ty ;^examiniDg a small suite of this mineral, in the ooL 
of'^eyer in Dresden/ and was ccmvinced thai Aohm^ 
l^isas a mere oarkty4^f Avg\k. 1 could not find those different 
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in the magnitude of the lateral edges mentioned by Mitscherlich. 
The inclinations of both lateral cleavages^ I found to‘be essen* 
dally the juiine as those which the latest measurements give of 
Augitie. " I'he specific gravity = 3.8820. It differs from Aupte 
in b(nng rather softer, much more easily frangible, and in having 
much less lustre oh the compact fracture. It comes nearest in 
these characters to the Hedenbergite of Bemelius, which is also 
but a ^variety of Augite. These appearances alone are sufficient 
to shew^ that the mineral is no more in a fresh condition,^ die 
contrary, has undergone some change. In this way, we can, ex- 
plain the difference in chemical composition observed in Augite, 
but not of that change by which out of Augite green earth is 
formed. As Professor Mitscberlicb states the specific gravity 
at 3.2, it is probable that the specimens he examined were more 
decayed than those 1 employed. It is also possible tliat the po- 
sition of the planes of crystallizadon may have been altered by 
decomposition. 

d 

II. Ilyahsiderite, 

Professor Wolchncr has given a very accurate mineralogical 
description, and also a chemical analysis of this mineral in 
Schweigger's New Journal, b. ix. h. i. s. 63-80. Its locality is 
that remarkable conical hij[l, named Kaiserstuhl, in Baden, 
which is composed of mei^bcrs of the secondary trap series. At 
first sight, it might pass for a new mineral ; but Professor Walch- 
ner communicated to me his doubts as to its being anew species, 
and remarked, that it was probably only a variety of Olivine.. On 
examining some specimens, I found t^at it bore the same relation 
to Chrysolite that Achmite does to Augite, viz. having an inferior 
hardness, ajiid^vciy low lustre in the compact fractured surface. 
Measurement proved, that the Hyahsiderite is a variety of Chxy^ 
solite^ but in aetatc of partial decomposition. This decAmpos^ 
condition, explains tile difference in chemical ooftiposition from 
Gfarysolitc. It is worthy of remark, that, when a mineral is altered 
by ^weatheringjT that thcb open eleavagdb remamed but little af- 
feefed. This is most striking with the felspar family, as in Or- 
thoklase, which, when so much decomposed as tabe easily pressed* 
into A Idnd of porcelain earth bet\^n the fingers, yet i^etainents 
iBfatnbviDub deamges. But k is without lustre in the direction 
of the compact fracture. M. ^iihn, inspector of the JRoyal Por</ 
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oekia Iftfi^acture at Meissen, has, with an economical view, 
undertaken a chemical examinaticm of the Orthoclases, from Aue 
near Schneeberg. He finds, that, in those varieties whidl are the 
lesjfttrdeoomposed^ there is a. smaller quantity of potedti qnul ipoie 
aliMina, tbn in the fresh or unaltered varieties ; while the more 
eompkaely decomposed affixd no potash, hut, more akimina. 
These eacamples, we think, are suffident to prove, thm; a mineral 
can only be conddered as a new spedes, when it possesses essen- 
tial differences from all known species, and can be examined in a 
freA State. It also leads to erroneous views as to compoeition, if 
the mineral is examined, not in a fresh, but in a decomposed con- 
dition. 

c< 

. III. Trachylyte^ probably a New Miwroi Spcdcs- 

1< CharacUra of Trachyte.— Colours velvet, brownish and 
greenish black ; occurs massive and in plates ; lustre vitreous, 
sometimes inclining to resinous ; fracture generally small con- 
choidal, seldom uneven ; no trace of cleavqge ; fragments sharp 
edged ; opaque ; streak dark ash grey ; easily frangible ; hard- 
ness c= 8^. (between orthoclase and quartz) specific gravity 
« 2.50 to 2.54. 

2. Obaervations^^lt resembles Obsidian more than any other 
mineral, but is distinguished from, it by streak, greater specific 
gravity, &c. and certainly by its cb^ical compodtion. BoUt 
minerals appear members of the same genus. In colour, lustre, 
and fracture, the Trachyly is approaches very near to Gadolinite. 
Its appearance before the blowpipe is remarkable ; it melts in- 
stantaneously with intume^ence, into a brown and sometimes 
vedcular slag. Hence its name, which refers to its rapid mdt- 
ing. ’ , f 

^therto this mineral has only been found at Ssisebidi], be- 
tween Srransfeld and Gottingen, where it occurs in small massive 
and .plate , f&Aied masses, imbedded in l&salt aind wacke. It 
haahaen €OB£Dunded.jwith eoBobmdal Augite* ; but true eon- 
eboidal AMte is 6ufii6iently distinguished frdifi it, by specific 
gravity^^Pi, in Oiat of the Rhoh, is 3.474, not to mention 
'tba^ uMys exhibits. traces of a cleavage in the direction of a 

pvHnary rhombtc prism. ^ 

» ^ * 

— 1 — ' . , ■ V 

* Hausin|nn*s Handbucb* dewMincralogie, s. 6SK). 
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The Destruciion qf Sodom and Gomorrcdt^ otcasionSd bjg Tdfcdu 
" nic Agency. 

::s- r . • 1?^.., - , 

66stfuclion c(f the five citieA cm the borders of the Lake 
Asj^laMHea or Dead Sea, ean be attribnted, 1 coneeive^ 
thing eSise than a voteanic eruption, jodging both from thedarttrip^ 
tkm ^Ven by Moses of the ihonner in which it took piaee and 
froin'the firesent aspect of the country itself. 

1 presume it is unnecessary to urge, that the reason asMgsed 
in Hdy Writ for the destruction of the dties aHuded to, doeonot 
exclude the operation of natural causes in bringing it aboot^ ancl 
that there can be no greater impropriety in supposing a voicaoo 
to ha^ executed the will of the Deity against the cities of So- 
dom and Gomorrah, than it would be to imagine, if such an 
idea were on other grounds admissible, that the sea might have 
been the instrument in the hands of the same Being for eflbettng 
the general destruction of the human race in the case of the de- 
luge. 

Whether indeed we cluise to suppose the fire wbich laid 
waste these places, to have originated from above or from bekm^ 
the^pToyment of seccr^idary causes seems equally implied; and 
if it be urged,' that the words of Genesis denote that it proceeded 
from the former quarter, iynay, I think, be replied, that a volcanic 
eruption seen from a distance might be naturally miatakeii for 
a shower of stones, and that we cannot expect firom theeaered 
historian in the case before us, any greater insight into the reel 
nature of such phenomena, than we attribute to him m the aiia« 


■ The folh>wing are the wordn of Scripture : C»«i. rhap. aix. 

24. Theii#tlie Lord raineil ujion Sodoui and Gomorrah brimstone andLnJ^ 

out of heaven. . ; ^ 

25. And he overthrew these cities, and all the plain, and all tj^e inhabi- 
tants of these cities, and t||at which grew upon the ground. ^ 

26. And he ( Almduun) looked toward Sodom and Gomomfa, and toahtrd 

all die land of the plain, a^ behidd,%nd ki, the s]n<dioof the oeuntiy wontup' 
aa the iinoke of tl£b fuziuice.**^ * * 

In Deut. diap- xxix. ver. 23. the neighbourhood of the Dead Sea is describod 
as a country, the land of which is brimstone, and salt, and buniingi which ik 
not sown nor beareth, nor has any grass mwing therein.'* 
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iGgous instanee, m which the sun is said to have stood, atill M the 
eoDHiiaJiid^f Joshua. 

That the individuals, who witnessed the destriii(^i^D O0-. these 
plims might have been impressed with this noti0nj[,fp4^^ move 
readily believed,.when we reflect, that in most eruptions the 
part of the. mischief occasioned proceeds from the . mattm^ct- 
ed, which are often perceived only to fall from above and those 
who recollect the description given by the younger Pliny of that 
from Vesuvius, will admit, that a person who had fled*^from the 
neighbourhood of that volcano, as Lot is stated to have dpne 
from the one near the Dead Sea, at the commencement of the 
eruption, would proliably have formed the same idea of what 
was taking place ; for it appears from the Roman writer, that it 
was long before he was enabled, even at Misenum, to detelmine, 
in the midst of the general obscurity, that the cloud of unusual 
appearance, which was the precursor of the volcanic phenomena, 
proceeded from the mountain itself. 

When Livy mentions the shower of stones, which,. according 
to common reix)rt, fell from heaven on Mount Albano, there can 
be little doubt, that the phenomenon that gave rise ta such an 
idea was of an analogous description, and we slial] see hereafter, 
that the volcanic action, of which ihercr are such decided .^evi- 
dences in Phrygia, was attributed by some to heavenly meters. 

As, therefore, we have no autliprity ibr supposing Mos^;^ A 
natural bistoriao, or for imagining that he possessed a 
ledge of physics beyond that of the age in wluch he.liv^c^ we 
may venture to apply to his narrative of the destruction thqpe 
dides die same remark which Strabo has made respecting Jt^e 
indications of igneous actjrm, presented by the country^j^i^ 
XiBOdicea : •vk vsr# TMttrm mw rtaumv 

mKXm i m^'v. ^ 

Volney^s description of the present state of this coMUtry 
eoMK^^ ^^d^'.this view* 

The Syria, (be remmrks) that is, thc.bpifow; ^thtpi^gh 

vdiidi tUraK^n flows, is a eouiftiy* of volcanoes : die^ blLumi- 
noiut^^ra ^sulphureous sources of the lake Asphaftites^ tha, jia^, 
tlgil|dljhu» 61^ ujpdo itshanHs, a^. of 

' TipSoia, deroonatate, vall^^bs^ he^ 4)^0 seat .a ^qub- 

teffaneous (ire, whicfa4l^ot yet extinguished. 
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Cknids of smoke «re often observed to issue fro m Ae like, 
and new crevices to be formed upon its banks. If ^e o a ^ t O i i reii 
in such cases^ere not too Hable to error, we might suspect, that 
the whcfle VWley has been formed only by a violent sinking ctf a 
country Which formerly poured the Jordan into- the Mediterra- 
nean; ''*lt appears certain, at least, that the catastrophe'of five 
cities destroyed by fire, must have been occasionecr by the erup^ 
tion of a Volcano then burning. Strabo expressly says, that 
the iradi&on of the inhabitants of the country (that is of the 
Jews thein^lvcs) was, that formerly the valley of the lake was 
peopled by thirteen fiourishing cities, and that they were swal- 
lowed up by a volcano.” This account seems to be confirmed 
by the quantities of ruins still found by travellers on the west- 
ern lx>rder. 

** Tlie eruptions themselves have ceased long since, but the 
effects, which usually succeed them, still continue to be felt at 
intervals in this country. The coast in general is subject to 
earthquakes, and history notices several, which have changed 
the face of Antioch, Laodicea, Tripoli, Berytus, Tyre, and Si- 
doh. In our time, in the year 1759, there happened one which 
caused the greatest ravages. It is said to have destroyed, in 
th^ valley of Balbcc, %>pwards of twenty thousand persons ; a 
loss Which has never been repaired. For three months the 
shock ^of it terrified the ijgh^dn rants of Lebanon so much, as to 
iuake thein abandon their houses, and dwell tinder tents ” 

In addltlbh'to these remarks of Voln^''6, a recent traveBer, 
Mr Legh, states, that, on the south-east side of the Dead Sea, 
dn die right of the rood that leads to Karrae, red and brown 
horfistbne^rphyry, in the latter which the felspar is much 


^dbe£ilh{k>ked," syenite, breccia, and a heavy black amygdaloid, 
containing white specks, apparently of zeolite, are the previu^g 
Not far from Shubac, (near the spot matked mD^An- 
ville's map, Fatriarc|iatus Hierasolymitanus), where tliere were 
ibftneily copper mines, he observed portions of seorite Neat^the 
ibrtiWss df Shtibao, on the^eft; arc'two vbicaqic erdters ; cm the 

' Roman roUd on the same side is fbnned of pieces of bya. 
itfass^ of vcilcariic rock also oocw’lrfthe valley of Hlhuar*';:^ 
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The chentictl properties of the waters of the Dead Sea, rather 
lasMfc iwliiirtfiaanrr to the^ volganic or^n of the' stkrrotpidiiig 
w they contam acarcefy any ^img excefrt miinatic 
Xamt’b analyds gmng^ m IW parts of'tl^ water-^ 

‘Muxiaie of lime, .... 3.920 

Muriate of magnesia, . . 10.246 

Muriate of soda, .... 10.:^60 

Sulphate of lime, .... 0.034 

24.680 

we not only know that muriatic acid is commonly ex- 
hfjed from volcanoes in a state of activity, but that muriatic 
salts are also frequent products of their eruption. 

The other substances met with arc no Jess corroborative of 
the cause assigned. Great quantities of asphaltum appear 
floadng on the surface of the sea, and arc driven by the winds 
to the east and we.st bank, where they remain fixed. Ancient 
winters inform us, that the neighbouring inhabitants went out in 
boats to collect this substance, and that it constituted a con- 
sidemble branch of commerce. On the south-west bank are 
liot springs and deep gullies, dangerous to the traveller, were 
not their position indicated by small pyrainidic edifices on the 
sides. Sulphur and bitumen are also inet with on the mo^n-' 
tains rqund,. , 

On the shore of the lake Mr M^undrel found a kind of 
bitugii^pus stonej, which 1 infer from bis description to be 
nnidogpus to that of Bagusa in Sicily, noticed in niy memoir oh 
the, of that island.* It is a black sort of pebble, which 

bein^faeld tp the flame of a cyndlc^ soon bums, and yields a smoke 
of a.ippst. intolerable stench. It has this property, that it loses a 
par.t.Qf ji^ weight, but not of its bulk, by burning. hills^ 
Ijorji^!^ c^.^ejake are said to abound with this sort of a^i- 
phureou^ (bitumi^^iiS^) stone. 1 saw pieces of rit, odds oiip 
authpr,^at the^nx^llijSiMt dolm in theSvildemess,' two feet 
sqm^ ^ !Xbey. were. car vednn baaao relievo, and polished to so 
high ^ as b&ck mdrbleds capable «of, and ^cre dlesigned 
for qrpaipejait of the new church in the convent.'*' ^ 

* l«have nace reoeivad A«pediinen6f tliis stene^which turns out to be pre. 

eiseljr similar to that of ]^agusa. * 
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It would appear, that, even antecedently to the eraptioii 
tion^ in Scppture, bitumen fits abound^, in the p^n of Sid^ 
dim^ account of .the battle bet^nreeniiie ktogij^ef 

Sodom am Gomorrah, and some of the neighbouring princes 
(Gen. ch. xiv), it is said,-«-^nd the Vale qf Siddm aeHlSyiJl qf 
slime^pits^ which a learned friend assures me ougbil to be trans- 
lated qf bitumen. 

Mr Honderson, in his Travels in Iceland, will have it, that 
phenomena similar to those of the geysers of Iceland, existed 
likewise in this neighbourhood. The word Siddim, he says, is 
derived from a Hebrew root, signifying to gusli out,^ which 
is the identical meaning of the Icelandic word geyser ; and it is 
remar|:able, that there exists in Iceland a valley called Gey^ 
dal, which signifies tlic Valley of Geysers, and consequently 
corresponds with the Valley of Siddim.'' The latter, therefore, 
he thinks should be translated the Valley of the Gusiiing Moun- 
tains. 

Mr Henderson further believes, that Sheddim, the object of 
the idolatrous worship of the Israelites, (Deut. xxxii. 17- 
Psalms cvi. 37) translated in our version “ devils,’^ were boil- 
ing springs derived froi%yolcanoes ; and I may add, as some lit- 
tle c<|rroboration of this opinion, that somewhat rimilar phenom^ 
im at the Lucus Palicorum iq Sicily, were the objects among 
the Greeks of peculiar and^ equally sanguinaiy superstidon. 

Mr Henderson thinks, that it was in imitation of the^ 
tur^l fountains, that Solomon caused to be constructed a num- 
ber of jettiug fountains (as he translates the passage), of which 
wc read in Ecdesiasticus, cap. xi. viii. My ignorance of the 
Hebrew language precludes me from forming any opinions as to 
the probability of these conjectures ; but the existence of hot 
springs in the valley, at a much later period than that to whi^ 
he refers, is fully established. * 

But berides this vokanic eruption, which brou^t about the 
destruction of these cities, it^would appear that the very plain 
itself in which ahey stood was obliterated, and that a lake was 
formed in its stead. This is collected, not only from the appa- 
rent non-existence of the valley in which these cities were placed, 
but likewise from the express woi^s of Soripture, fii 

speaking of Ae wars which took place between the Kings of 
JULY — OCTOBER 1826. • » * 
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Sodom and. Gomorrah, and certain adjoining tribea, it is added 
that the latter assembled in the Valley eS Siddim which ie the 
SaU» (i* e. the Dead) Sea. It is therefore supposed the lake 
itself occupies the site of this once fertile vidl^ ; atfd in order 
to Bocotint. for the change, Volney and others have imUg^lied, 
that the destruction of the cities was followed by a tremwdous 
earthquake, which sunk the whole coitntiy considerably below 
its former level. # 

But the sinking of a valley, besides that it is quite an unprece^ 
dented phenomenon in the extent assumed, would hardly ac- 
count for the obliteration of the ancient lied of the Jordan, a 
river which, though now absorbed in the Dead Sea, from 
whence it is carried oft* by the mere influence of evaposation, 
must, before that lake existed, have continued its course either 
to the Red Sea or the Mediterranean. 

Now, if the Dead Sea had been formed by the cause assign- 
ed, the waters I conceive would still continue to have discharg- 
ed themselves by their old channel, unless, indeed, the subsi- 
dence had been very considerable ; and then the course of the 
Jordan, just north of the Dead Sea, would have presented, 
what I believe no traveller, ancient or pi^odcrn, has remarked, a 
succession of rapids and cataracts, pre^rtionate to the greckness 
of the descent. . ^ 

That the Jordan really did discharge its waters at one period 
into the Red Sea, is rendered extremely pn>bable, by the late in- 
teresting researches of Mr Burckhardt, who has been the first to 
discover the existence of a great longitudinal valley, extending, 
in nearly a straight line ^tli-west, from the Dead Sea as far as 
Akaba, at the extremity of the eastern branch of the Bed Sea, 
and continuous with that in which the Jordan il^ws from its 
origin in the mountains near Damascus. It was probably 
through 1^ very valley that the trade between. Jerusalem and 
the former times cani^ on. The caravans, 

loaded at ESsnfe^r with the titetures of Ophir, might, after a 
march of six or s^'en days, deporit dlsir loads Kt the warehouses 
i^f'^ScdoiBon. ^ 

> This important difoovery seems to* place it beyted question, 
that if there ever was a tme at which the Jordan was hot re- 
ceived into a lake^ which presented a surface considerable enough 
to carry ^ff its waters by evapofation, the latter would have 
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been discharged by this valley into the Red Sea, and hence 
every theory of the origin of the lake Asphaltitis iilUSi!l)e re- 
garded as imperfect, which does not account for the obliteration 
of this channel. 

For my own part were I to offer a conjecture pn the subjelt, 
I should suppose, that tlie same volcano which oveswbelmed, 
with its ejected .materials, the cities of the plain, threw out at 
the same time a current of lava sufficiently considerable to stop 
the course^of the Jordan, tlie waters of which, unable to over- 
come this barrier, accumulated in the plain of Siddim until they 
converted it into the present lake. I do not know that any tra- 
veller has observed what is the ordinary depth of the Dead Sea ; 
but if we only imagine a current of lava, like that wliich, in 
1667, ^proceeded from Etna, and flowed into the sea above 
Catania, to have descended at right angles to tlic bed of the 
River Jordan, the lake need not be supposed very sliallow. 

Nor need we be startled at the magnitude of the eflect Uiat 
we And to have resulted from a cause which, comparatively 
speaking, appears so insignificant ; for, if the little rivulet, that 
flows at the foot of the Puy de la Vache in Auvergne, was ade- 
quate to produce the lake of Aidat, there seems no dispropor- 
tion, in attributing to river of the size of Jordan, to say no- 
thing of the other streaidn[s, nowise inconriderable, which must 
have been affected by the^.sivnc cause, the formation of a piece 
of water, which, according to the best authorities, is, after all, not 
more than twenty-four leagues in length, by six or seven in 
breadth. 

That the volcanic eruption which destroyed the cities of the 
Pentrapolis, was accompanied by the flowing of a stream of lava, 
may l>e inferred, I think, from the very words of Scripture. 
Thus when jBljphaz reminds Job of this catastrophe, he makes use 
of the following expressions, according to Henderson'^s triuiBla- 
tion of the passage : * 

Hast thou observed the ancient tract 

That was trodden fly wicked mortals ? 

Who were arre%ted on a sudden ; ^ 

Whose foundation is a molten Jhod. 

Who said to God, depart from us, . 

What can Shaddai do to u k ? 


i 


A a ; 
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Though he had tilled their houses with wealthy 
^ . ( Far from me be the counsel of the wicked) 

The righteous beheld and rejoicec^ 

The innocent laughed them to scorn ; - 

Surely their substance was carried away, 

Ant!^ their riches devoured by fire.” 

' ^ Job^ xxiL 15-.20. 

The same racL, Mr Ilcnclorsun thinks, is implied in the descrip* 
tiori of the circumstances connected with Lot's escape. 

“ Why was he proliibited from lingering in any pjirt of. the 
low land, if not because he would be there exposed to the pesti- 
lential volcanic effluvia and to the lava ? And what reason can 
be assigned for his obtaining leave to stop in Zoar, but its lying 
at some distance from the spot where the lava began to act, as 
likcAV'ise on an elevation whence he could survey the approach-^ 
ing ruin ; and retire before the stream reached that place ? We 
accordingly find, that liowcver desirous he was to stay there at 
first, he quitted il before night, <br a still more elevated and 
safe retreat ; — And Lot icent np out of Zoai\ and dwelt in 
the mountain^ for Itc J cared to dwell in ZoarT — Gen. xix. SO. 

I Tow natural is the incruMation of his wife on this hypothesis ! 
llemaining in a lower part of the valley, and looking with a wist- 
ful eye towards Sodom, she was siirroupdcd, ere she was aware, 
by the lava, which, rising and swellifjg, at length reached^er, 
and (whilst the volcanic effluvia dt^)(;ived her of life) incrusted 
her where she stood, so that being, ns it w^erc, embalmed by the 
salso-bituminous mass, she became a conspicuous beacon, and 
admonitory example to future generations. The power of this 
aspbaltic substance in preserving from corruption is evident, 
from its being employed by the Egyptians for embalming their 
mummies.'” 

She is said to have been converted into a pillar of saU^ on 
account of the quantity of that substance which appeared on 
the cruj»t ; anct its abundance in those countries is notorious, 
both from saeVed and profane history ; so^iuch so, that the lake 
which now fills the caverns madc^^^ the earthquake, has, among 
other names, tha^t of iht Salt Sea."” • *' 

I know not ii^iat opinion may be entertained with regarh to 
' this explanation of the disaster that awaited Lot's wife, but it 
will at least be allowed, that^he eruption of a stream of laya. 
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which might have interfered with the course of the ri^er Jor- 
dan, is not only in itself a probable circumstance, but one that 
derives soiiie support from the sacred writings themselves. ^ 

Much, however, it is confessed, remains to be explor^, be- 
fore this or any other theory can be finally adopted ;'^and it is 
to be hoped, that the first individual who has spirit and resolu- 
tion enough to venture into these inhospitable regions, will ]>ay 
attention tb the physical structure of the country. 

He should, in particular, search the rocks which bound the 
Dead Sea, in order to discover, if possible, the crater of the vol- 
cano which was in a state of eruption at the period alluded to ; 
he should ascertain, whether there are any prfX)fs of that sink- 
ing of^he ground, which, notwithstanding Volney’s authority, I 
have regarded as so problematical ; whether traces of the ancient 
bed of the river can be discovered south of the lake, or of a bar- 
ner of lava stretching across it ; nor should he omit to examine, 
whether the vestiges of these devoted cities have been sub- 
merged, as some have stated, beneath tlic waters, or are buried, 
like Pompeii, under heaps of the ejected materials. — Frovt Dr 
Davbetiffs latch/ puhlished xcorlc on Volca^iocs. 


Notice an Oil in the Jlunidn by Dr Aua^i ; and on the 

effects of the Bite of the Ceylon Leech^ by John TyxLKn, 
Esq. Assistant-Surgeon, Garrison of Monghyr. 


Oil in Human Blood. 

TThE following brief notice may jirove interesting, as it re- 
lates to a pc^iilkrity in the human subject, which I Jiavc not 
hitherto met 'with ; nor do I remember to have reml of a similar 


occurrence in medical ^jritings. , The body of Seryuant Macdo- 
nald was sent from the garrison to the general hospital, for in- 
spection ; as cer^in circumstances had c^*eated«a suspicion re- 
garchng the manner of his death. He had gone to bed in the 
barrack-room apparently in g(X)d Jiealth, and was found in the 


morning lying dead on his couch. ^ Pie hatl had a quarrel, it 
was* stated, t^c preceding evening, *vith some of his coinr.'wlcs, 
and, it was currently surmise^, had met with his death Uy vio- 


I 
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lence through their means. Under this impression, the body 
was directed to be examined with great tait, and a report made 
o^the appearances on dissection. 

The subject' was rather corpulent, and, from incipient pulre- 
faction, much swelling and discoloration existed about thie hcad 
and neck. On removing the scull-cap, some blood, whidi esca- 
ped from a sinus wounded in the dissection, was observed to 
present a riingular oily appeai'ance on its surface. When mi- 
nutely examined, this was found to proceed from on oil swim- 
ming about in the fluid, in the form of small globules. In con- 
sistence it resembled olive-oil ; but in colour approached more 
to tliat of amber, or of hot-drawn castor-oil. In the substance 
of the brain, slight indications of congestion presented them- 
selves, but no decided inflammatory appearance. The abdo- 
men was opened, and the blood in thi* cava aseendens found to 
contain the same oily matter in great abimdaiice, as was also 
the case with the femoral, and other vessels of the Iowa* extre- 
mity ; and it evidently pervaded the wliole venous system. In 
proportion to the mass of blood, it existed in considerable quan- 
tity, and might be collected by means of a spoon, with great 
ease. A quantity of the oil thus proo^red, with some adherent 
blood, was set aside for analysis; but putrefaction speedily 
taking place, prevented the exmtAnation. No visible disease 
existed in any of the viscera, whether of tlic thorax or alxlo- 
men. It was afterwards ascertained that this man had been in- 
toxicated the night previous to his decease ; but he was in ge- 
neral of sober habits, and enjoyed a perfectly sound and healthy 
frame.* 


• Since the abbve 'n^ice was presented to the Calcutta^ Mi dical and Phy- 
sical Society, I havfe observed in the Edinburgh Philosophical and Medical 
Joumalt, that a similar oil is described as having been ^uud in the blood of 
the living subject, Dr S. 'JJrail of Liverpoole The oil in these instances 
was combined with^e serum in the ibrm of an emulsion ; and it is not im- 
probable, duijn^fe the same uniorf existed in the case now detailed. 

. PutrefiMi|J(|j«|S, howevc^^ haVing commenced before the 6 ody was opened, wo 
|im4npf0^^giilV£tunity of witnessing the natural appearance of the fluid, oi<of as- 
i relations wldch its elementary parts may have borne to eocii 
iii^ from its appearuce, I should say it was much more abun- 
fe. proportion stated by Dr Trail in his cases. The blood, too. 
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On the Bite of the Ceylon Leech. 

• 

Though an inval'ut station does not genei»Uy ajfiird opportu- 
nities seeing cU^ase in a great variety of forms, yet it pos- 
ses^ advantage, not always obtainable in^ places M’hcrtf^e- 
practice, is more e^iLtenslYe ; 1 mean that of scekig the last 
stage and ternaanation of maladies that have been very long pro- 
tiaetedy and on which a variety of plans of treatment have fn)m 
time Up time been tried. To the above observations I have 
lieen led, by having an opportunity at this place of seeing some 
casc^ of men who have been bitten by ]X)isonoiis lecciies in the 
island of Ceylon ; and as the nature of the w'ounds inflicted by 
those animals is not, 1 believe, very well known, perhaps the So- 
ciety may be a little interested by hearing die history of their 
cases, as far as can be gathered from their own statement, and 
an account of their present condition. 

Bhawani Decn, slpaliee, three years ago, when sleeping on 
the ground in the kingdom of Candy, wfis bitten by a leech, just 
behind the inner ankle of the right foot. When he awoke, the 
animal was gone, but blood continued to flow for some time. 
He describes the leeches there as being about four inches long, 
slender and black, a^d living in stony places and among trees ; 
fibm which habilatio^^ they issue in great numbers, when a 
shower of rain falls. Irf^ £^bout two months, the wound skinned 
over ; but in its place a tumour arose, filled with pus. This was 
opened by his surgeon, and the matter discharged. The orifice 
degenerated into a foul unhealthy ulcer, on account of which 
it was finally necessary to send him to this g^e Monghyr. I 
saw him first in last August : the ulcer was then open, since 
which it has gradually healed ; bul there is a considerable loss 
of substynce ; the skin all around is drawn in and puckered, 
and has lost its black colour, that is, no doubt, by the loss of 


was of a thicker consisttnee, and considerably darker colour than usual ; and 
the oil which was swimming on Uie surikee, as stated above, could with case 
Ik? separated fr^m the generaT mass. It may be wojjthy of remark, that on 
the evening this notice wA made to the Society, a member then present, Mr 
^eterinary-Suigeon Hodgson, stated, that he had more than once observed a 
flimUar oil in the blood of the horse ; but althoufi^ his attention was parti- 
cularly attracted to the circumstance the time, he was totally at a loss to 
account for, it— T. A. 
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the^i;ete mucosum. The muscles of the leg, particularly the 
gastrocdleSlIil} are so much wasted, as to render him a omnplete 
cripple, and he walks only by the help of a staff* 

Meer WUaet Alee, drummer, was bitten in the same coun- 
try,)find about th^ same time, in the outer ankle of the left foot. 
He describes, the leeches as the former patient, excepting differ- 
ing as to their size, which by this many's account is not above 
two inches. On seeing the leech on his foot, he tore it off, and 
flung it away ; and to this circumstance he ascribes the peculiar 
malignity of the wound he received. A small ulcer appeared, 
which in hospital was speedily cured ; but as soon as he return- 
ed to duty, again broke out. He was again cured in hospital, 
and again the ulcer reappeared on his discharge ; and this w^as 
repeated several times. Three times the surgeon cut out tlie edge 
of the ulcer all around its circumference, with a \iew, no doubt, 
of removing the diseased or infected parts ; but not the least be- 
nefit resulted from the opiTation. The ulcer is now exceedingly 
foul, with a great destruction of substance, and a constant and 
copious discharge of sanies. On the upper part of the foot, its 
size and shape is like that of two rupees laid lengthways ; and 
it has eaten into the sole, and made there an indentation oi‘ a- 
bout two inches long, and one broad, very ^eep and foul. This 
man is of course totally a cripple. He ^tes it to be the gene- 
ral belief, that if these leeches, upon ^3&|pg on a part, are idlou- 
ed to gorge themselves, and come off of tlieir own accord, their 
bite is harmless ; but that if rudely torn off, they leave their 
teeth in the wound, and the above mischievous consccjuences en- 
sue. Supposing this account of the cflects of disturbing these 
animals to be true, is the above account of its cause also to be 
admitted, or may it be allowed to conjecture, tliat those leeches 
have, like snakes, two sets of teeth, one of which they ca^ploy as 
instruments in receiving their food, and the other as weapons of 
injury, whoa they find themselves attacked ? 

Kesri Sing, 8i]ihhee, was bitten on the upper part of the great 
toe. His description of the leech ex&ctSy agrees with that of the 
last patient* Ulcer&tion tdok place, whicb healed, and was suc- 
ceeded by a tumour containing pus. On being opened, this de- 
generated into a sloughing ulcer, out of which came a large por- 
fion of the extensor tendon of tRe toe. The ulcer is at length 
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healed ; but a vepr large cicatrix remains, and the p^deoirlias as 
yet no means' recovered the perfect use of his foot.. 

Thus we see three men perfectly hale in other re^ieets, ren- 
dered toiadly usdess by this aoddent. It would be veiy satifj^ 
tory, conld some correct information be got abbut the rq)tile8. 
wl^ltoseess the power of cauang so much mischief, md the best 
means of preventing or alleviating the consequences of thdr 1^. 
— TraiAacHona of ike Medical and Somty of Calcutta. 


A Series ObservatAona on the Temperature ^ the SSa at 
the MowQi of the Thames, in the year 1824. By Mr 3 . 
Fi^ubly, B. N. Communicated by the Author. 


Place of 

Date and 
Phaaeaof 

Time of 
OtHsvatlon. 

Temperature of Air and 
Surlaoe. 

S tate of the 
Surtaoc. 

state 
of the 

DirecS^aod 

iiDservaiiuna 

[the Moon. 

Air. 

Surface 

Diff. 


Tide. 

Feraai 

Aldborouifh Apr. 28. 

8 0 F. M. 

48.5 

44.0 

— 4.5 

ruffled. 

ft flood, 

SBW.I^sh. 

Bay, 


10 0 

47-5 

44.0 

— 3.5 

do. 

{flood, 

... da 


29. 

8 0 A. At. 

«')2.0 

45.0 

7.0 

ruffled, 

4 flood. 

S. fresh. 



9 0 

51.5 

45.0 

— . 6.5 

do. 

do. 

, da 



Noon, 

55.0 

45.0 

— 10.0 

rough, 

H.W. 

... strong. 



9 0 p. M. 

50.0 

46.0 

— . 4.0 

rumed, 

i flood. 

... IVofAi. 



10 0 , 

52.0 

q 

40.0 

— 6.0 

do. 

Ido. 

.. do. 


30. 

8 0 A. u. 

5afo 

46.0 

— 7.0 

ruffled, 

{flood, 

SSW.fincsh. 



10 0 

1 0 P. M. 

6:lo* 

56.0 

46.0 

4ao 

— 9.0 

— 10.0 

do. 

do. 

4 flood, 

H.W. 




5 0 

57.0 

48.0 

— 9.0 

do. 

lebb. 

... da 



10 0 

50.0 

46.0 

— 4.0 

rough. 

4 flood, 

1 

1 


May 1. 

8 0 A. Al. 

54.0 

47.0 

— 7.0 

ruffled, 

4 flood, 

SSW.freahv 


7 0 

54.0 

48.0 

— 6.0 

do. ^ 

lebb, 

... do. 



11 0 

50.0 

47.0 

— 3.0 

do. ' 

}floo^ 

... do. 



9 0 A.M. 

51.0 

47.0 

— * 4.0 

ruffled, 

4 flood, 


Hollesky 


12 30 r.M. 

49.0 

47.0 

— 2.0 

do. 

I flood, 



6 0 

10 0 

4a25 

49.0 

+ 0.75 

do. 

4 ebb, 


Bay, 


4&0 

47.0 

— 1.0 

do. 

4 flood, 


Harwich 


•8 0 A. M. 

44.5 

50.0 

+ 5.6 

rough, 

L.W." 


Harbour, 


4 0 P.Mi, 

47.0 j 

5ao 1 

+ 3.0 

do. 

Vebb, 




G 0 

46.0 

51.0 

+ 5.0 

da 

lebb, 




11 0 

43.1^ 

til.O 

+ 7.5 

• 

+ 1.0 

do. ^ 

1 flood, 




• 

8 30 A.M. 

*49.0 

50.0 

ruffled, 

I ebb,. 

^ . 



8 30 A.1I. 

56.0 

51.0 

— 5.0 

ruffled, 

lebb, 

a 


12. 

8 0 A. M. 

47.0 

51.5 

4.5 

ruffled, 

{flood, 

' 



3 0 P. M. 

52.0 

52.0 

0.0 

do. 

{ebb, 




11 0 

44.0 

dQ.5 

+ 6.5 

da- 

4 ebb, 
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Place of 
ObservBtloii. 

.SyLSf Olaervitloii. 

Tcn^matuze of Air end 

Surface. AteofUie 

Air. Surfiuej Dlffi 

8iate 

(tffha 

Tld& 

Wlndi, 
»ir«ctiofi and 
’Faroe. 

Harwich 

May 13. 

0 A. M. 

48.0 

51.0 


3«0j iffled, 

laood, 

£.bS.freBli. 

Harbour, 

0 P. H. 

51.0 

49.5 


1.5! ugh. 

iebb, 

.. strong. 

Hollecdey 


0 A.M. 

62.0 

52.0 


10.0 Im, 

H.W. 

light. 

Bay, 

8 

0 P. M. 

51.0 

50.25 

0.75 

4 ffood, 

SNE. &. 


28. 8 

0 A. M 

55.25 

51.0 


4.0! iffled, 

4flood> 

i. light. 
CaM. 


10 

0 P. H. 

48.0 

50.0 


2.0' ilm, 

fdo. 

1 

' 29. 

0 A. M. 

58.0 

51.0 


7.0 aim, 

1 flood, 

.ast, light. 

Outside of 


0 V. M. 

50.5 

49.5 


1.0 affled. 

\ do. 

... do. 

Shipwash S. 
Hollosley 

.Tune 1. 

0 A.T1. 

59.0 

52.0 


7.0 jffled, 

4 flood. 

[E. 

Bay, ' 


0 P. M- 

56.0 

53.5 


2..'i 0 . 

1 ebb. 


Harwich 

10 

0 A. M. 

53.5 

.56.0 


2.1 jffled, 

Jebb, 

.^NE. mud. 

Harbour, 

Noon, 

58.0 

57.0 


l.C 0 . 

1 flood. 

SI. do. 


6 

0 P.M 

54.3 

55.5 


1.2 0 . 

H.W. 

... do. 


8 

0 ... 

52.0 

55.5 


3.f aim, 

ebb, 

Easty.liglit 


10 

0 A. M 

57.5 

56.0 


U iffled, 

febb, 

NNE. 


1 

0 P. W 

82.5 

58.0 

'.i. 

4.,'! t). 

4 flood 



9 

0 . 

53.0 

55.0 

+ 

2.1 0. 

4 ebb, 

... 


11 

0 

58.0 

56.5 

+ 

0.; Im, 

febb, 

Easterly. 



0 A. M. 

61.0 

67.0 


4. i;alm, 

4 ebb, 

'4 flood 

SE. light.- 



0 P.M. 

57.0 

56.5 


O.f uffled, 

. do. 

,Off Felix. 


0 ... 

55.5 

54.0 

— 


4 flood 

.. do. 

stow, 


0 ... 

51.0 

55.0 

+ 

4.' 

H.W. 

.. do. 


,10 

0 

49.5 

54.0 

+ 

1 

^4. 

4 ebb, 

.. do. 

/ . 

S£. light. 


8. 9 

0 A. M. 

58.0 

54.0 

A 

4.' ;alm, 


Orfi^ Ha- 

10 

0 P.M. 

49.0 

54.0* 


/>,' nflled, 


ESK. do. 

ve^ 

Harwich 

15. 

0 A. M. 

56.0 

55.5 

1- 

0. ‘uffled, 


SSE. fre.sli. 

Harbour, 


0 P. M. 

57.0 

55.3 

i — 

1. ilo. 


... do. 



0 . 

57.0 

>6.0 

— 

1. do. 


South, do. 


16. 

0 A.H. 

62.0 

57.5 

h 

4. nlm, 


Calm. 

lEntrancedo 


30. p. M. 

.7.0 

65.0 

u 

2.' .ruffled, 


ENE. Hght. 

Off’ Felix. 

6 

0 ... 

55.5 

56.0 

1 — 

0. jo. 


. do. 

stow, 

9 

0 ... 

*.o 

54.0 

+ 

1 do. 


. do. 

jOfFBaudsey 

17. 6 

0 A. M. 

53.0 

54.0 


1 V. rough, 


N£. strong. 

Entrance of| 

Noon, 

iOjO 

55.0 


5 rough, 1 


. do. 

Harwich 


0 P. M. 

56.5 

55.5 


1 do. 


do. 

..;j^esh. 

Harbour, 

10 

0 ... 

50.0 

56.0 


6 ruffled. 





ofUte Sea at the Motiih if the Thames. 



« Two danjferous dioidi about 16 and 90 nilea sSE. i E. fleom OrftffdnaM. 

t At the depth of 17 fathoms the tonperafure wa» ftmnd to bi the lanw aa U»al^^ 

t At the depth of 16 fatbomsi the uhipewtwre was foimd to the Mine m at lAe suiM* 
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Obseroafknis made during a Visit to Madmra^ a/nd a Residence 
m the Canary Islands, By Baron Leopold Vok Buch. 

HEN my intelligent and amiable friend, the distinguished 
botanist Christian Smith of Drammen in Norway, and 1 were de- 
tained in London in the winter of 1814, the similarity of om pur- 
suits soon produced a close intimacy l)etween us. We metfr^uent- 
ly, and visited many plactes together. Every thing we saw and 
heard, and, perhaps, my friendV peculiar susceptibility also, were 
continually transporting our imaginations to the splendid pheno- 
mena of nature in warmer climates ; and we witnessed with the 
liveliest emotions the great facility witli wliich people were waft- 
ed from this immense port to every ejuarter of the globe. Our 
desire, tlierefore, became so engrossing, that we believed it to be 
only fulfilling our duty, when we endeavoured to profit by such 
an opportunity of acquiring some knowledge, however small, of 
tropical vegetation. While continually occupied with these 
thoughts, the William and Mary, a ship lying in the Thames, 
and quite prepared for setting out on her voyage, finally fixed 
our almost scttleil resolution. Wc resolved to visit the Canary 
Islands. ^ ^ 

The ship was ready to sail, and w/j^vere preparc»d to accom- 
pany her as early ;is February, that we might not mi.ss tlie de- 
lidous winter of these happy islands. But the ratification of 
peace with America, which would cause the Americ.an priva- 
teers to abandon the coast, being still unconcludcd, the vessel, 
to our mortificati^, was detained in the liarbour. We embark- 
ed at Spithead, near Portsmouth, on 31st March 1815. Con- 
trary winds, and a search of the press for the seamen on board, 
obliged ua^Temain some days longer in YarmoutSi the Isle 
of Wightf^^i^ 8th April, we at length left the Cliwnel, gained 
die. main ocean* without difficulty or hardaiiip, discovered the 
islatmd Porto Santo on ^th, and on,tl)p Slst landed at Fiindiai 
in Madeira. * • ^ , • 

Captivated by the powerful fascuiation of every object arounfl 
hjni) Smith was no longer inactive. In a fit of transport, he 
ru8hedj|^iwardB the Cactus bashes which divered the rocks in 
ihe iqtwlBlitttestac forfiSs, to asceffeSiV whether it was Vealitv or 
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deception : he leaped walls to reach the woods of Dona?(^ ^lose 
summits the breezes waved gently and delightful^ over the 
vines that grew among them. As he ran enthusiastically 
from flower to flower, it was scanty possible to prevail upon 
him to enter the town. On an elevated situation, appeared a 
lawn of lofty trcc^s, of Justicia, Melia Azederacb, and Datura ar- 
borea, completely covered with gorgeous and gigantic flowers, 
that loaded the air with perfumes. The large leaves of the Ba- 
nana wA'c waving over the walls, and tlie splendid palm trees 
rose high above the houses. The singular shape of the Dragon 
tree, the all-pervading fragrance of the blossoms, and the mas- 
sive leaves of the Orange* trees, attracted us involuntarily to the 
gardens. Here the Coffee trees form hedges and copses, en- 
closing large beds, in wliich Ananas without number are culti- 
vated in the open air. Miinos^is, Encjilyptus, Melaleuca, Pro- 
tea, Mairiea, Clitoria and Eugenia, all jilaiits of which we ob- 
serve only mere fragments in our hot-houses, are here elevated 
to tall and stalely trees, displaying their far glittering blossoms 
in the most delightful climate upon earth. 

How shall I relate to you,’’ Siiid Smith, in a letter to liis 
friends in Norway, how shall I expre.ss what I liave seen and 
felt — ^liow can I convey to you an idea of the vari(*ty and singu- 
larly of these forms, of^ ♦Jic bcjiuty and brilliancy of these co- 
lours, and tile general gibrious aspect of nature w'ith which I 
am surrounded ! We liave climbed the declivity of the moun- 
tains that environ the lovely Funchal ; — ^we have at length seat- 
ed ourselves on the margin of a rivulet which leaps from fall to 
fall through bushes of rosemary, jessamine, M&el and myrtle. 
The town, with its fortifiaitions, it’j churchs, its gardens, and 
its vessels in the road-stead, are lying at our feet. Groves of 
chesnut ar|d pine trees are stretched aliove us, among which 
are scattered flowers of spartium and lavender. *!fhe vast 
number of Canary birds among the branches ar(^ filling the air 
with their warblings; and the snow, sometimes appearing through 
the clouds that wrap the siimmits of the mouil^tains, is the oiJy 
object tliat can recall my native land.” 

Ifcvery step was instructive, every plant between the stones of* 
the pavement a new discovery. The light-hearted children of 
the neighliourhood collected, and Wompanied the industrious 

4 
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botanisf, IfAfpig with joyous agility amongst the rocks* They 
brought floyrers to him frcmi every quarter ; they gathered toge« 
tber in doee group, waited silently and attentively to learn if the 
flowers would excite his attention. As soon as they were deposi- 
ted m the .boxes, "'a general shout of joy arose, and the group 
bounded 'back, with a thousand leaps, to cull new flowers among 
the rocks. From the opposite declivity, the abodes of hospitality 
glittered through the close foliage of tlie encirding vines ; the 
waving bananas formed the roof of the porch ; a foaming stream 
rudied among the l)anana roots, and lost itself among the large 
leaves of the Colocasia, that adorned the declivity with their 
lively verdure. A young woman with her distaff in her hand, 
sat uprni a l)ank among the bananas : her husl)und stood l)eforc 
her with his guitar, to anticipate her wislies with tunes^ and 
songs, after the finisiied labours of the day ; and tlie neighbours 
were collected, to encourage the song and the sport with their 
applause. 

The Island of Madeira was still the same as in former years, 
when it was described by Camoens the poet : 

Nam’d from her woods, with fragrant bowers adorn’d. 

From frir Madeira’s purple coast we turn’d. 

Cyprus' and Paphos’s vales, the smiling loves 

Might leave with joy, for fidr Ma^^’s groves ; ^ 

A shore so flow'ery, and so sweet air, 

Venus might build her dearest temple there. 

Mickle, Lwiiad, B. v. 

We remained only twelve days on this charming island. It 
was the rainy i^gison, and, on account of the rains, many a day 
passed whicli weVould have gladly devoted to the prosecution 
of our pursuits. The mountains half-way down were conti- 
nually involved in clouds ; and on the higher parts of them, 
the snows were not yet dissolved. We neverthek'ss (resolved to 
ascend as high as possible, to obtain a survey, however super- 
flcial, of the decrease exf vegetation on the^heights. 

We left Fundial on the Ifltli^A^ril at day-break, and soon 
reached the magnificeryt church of Senhora de^ Monte, which 
comnuifsds one of the most beautiful prospects in the world, and 
• frorifea great distance serves as a land-mark to direct ships into 
tbe^hartour. According to^ the barometer, its height is 1774> 
French feet above the sea. ' The gardens are eleyated to the 
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same height, but there were no more Afncan famns, no more 
Palms, no arborescent Euphorbias, no more Agava&or Cacaiia 
Kleinii ; and the Opuntia tiiat rose highest was already left be- 
hind at the elevation of 1005 feet. 

*After another hour's continual climbing, we reached^e great- 
est height of the rocks in the immediate vicinity df Funchd ; it 
is a stone visible from below/ and S435 feet above the sea. Im- 
mediately behind this height, we entered a thick grove of spl^- 
did Laurm Indtca^ whose wood almost rivals the beauty of ma- 
hogany. Among them stood lofty trees of Lauras nobilis the 
laurel of the poets, and of Laurm Til (Jbstens), one of the lar- 
gest trees of the island, which no axe touches or wounds with 
impi^ity. The stench emitted by tlie wood is so violent, that 
it compels the woodman to take to flight ; so that a tree can be 
felled only in a number of days, and after long intervals. If it 
is not touched or injured, its ample foliage and its wide spread 
branches, render it a real ornament of the woods. We observed 
also arborescent heaths, Erica sropana and Erica arborea. The 
road to St Anna, upon the north side of the island, and from 
that to the top of the mountains, is here separated by a water- 
fall. This ))oint, by the barometer, was 3251 feet high. The 
fog^now appearing, cov^cd every surrounding object, and we 
were obliged to continuc^^ur journey enveloped in thick mist. 
It was still possible, however, at least, at first to see so far be- 
fore us, as in some measure to trace the direction of the road. 
At one o’clock we attained an elevation of 4162 feet, and at a 
little distance we discovered through the fog a^ountain valley 
adorned with bushes ; it was the Val Ganana.^We entered, and 
found, to our no small astonishmenf, that it was an entire wood 
of billberrics in blossom (Vo/ccinium arctystaphyllos )y small trees 
from 16 tJ 2(ffcet high, which we were obliged to examine minute- 
ly, before wq could be satisfied that they were not the common 
billberry of our woods (Vacemium myrtilltisjy grown to an un- 
usual rize. Not far from height stood the last majestic laurel, 
an ancient tret, covered with moss, anckcomplttely distorted. It 
sltK>d at tl>e height of 4769 feet. In the opposite valley, we came 
up to several trees of Erica arboreay which were 6 feet in circunu 
fprence, and more than 30 feet fa'i^h. After half an hour's walk 
towards tl/t west, there appeared, beneath a little crag opposite 
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a prlnilplce |acing towards the north, a magnificent spring, as 
copkuiB a9.a rivulet, and rushing violently. It was carefully in^ 
closed with a wall. Its temperature was 5^.75 R. (T’.Sfi. C., 
45^ F.) The top of it, and likewise of the whole surrounding 
declivity,^was iif no place covered with snow. The spring had 
the tem^raturc of the interior, and reminded us of the tempe- 
rature of northern climates. Vaccinium arctystaphj/Uof creejied 
up the declivity upon the north side, but did not reach die sum- 
mit ; and, in our farther progress towards the height, it was no 
longer visible. The rocks alxivc the spring rose to the height 
of 4849 feet above the sea. 

The fog was now so dense, that we could not see a few 
steps before us. Even in this darkness, however, we ^ven- 
tured to climb still higher; for, lieing placed upon a sharp 
ridge, with vast and precipitous sides, we were in little danger, 
as long as it continued, of wandering in a wrong direction. 
When we reached the first continued snow, the barometer shew- 
ed an elevation of 5148 feet. The ridge now turned suddenly 
from its former westerly direction, and ran from north to south, 
forming a large projecting bastion, surrounded with horrible 
and inaccessible precipices. The snow lay far down on the 
declivity. The highest peak was no^not far distant, for even 
amidst this darkness it was dislin^shed by the pyramid of 
stones erected upon it, and which rose through the surrounding 
snow. The barometer was fixed on this pyramid, and carefully 
observed ; and the height of the peak, which is called Cima de 
Tourigas, was, W this mode of measurement, found to be 5484 
French feet. 
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Liniof Rare Plants which have Flowered in the Rtiyal Botemic 
Garden^ Edinbur^^ during the last three memtka; with 
Deecriptions of eeverdl New Plants. Communicated by 


Dr Graham. 


Asclepias tuberosa. 

Flowered in the open border in iroiit 
of one of the stoves. 

Bauksia aemula. 

This plant is at present flowering 
very freely in the greenhouse- The 
young branches and leaves are co- 
vered with a rusty pubescence. 

Calligaipa cana. 

The yedlow anthers, and the decur- 
reiit leaves wdth branching veins, 
trf the plant figured in Hot. Mag. 
t. 2107 .$ make it doulitiiil whether 
our plant is the same ; but 1 think 
it safest at present to consider them 
Hti) as in other respects they seem 
extremely alike. I add, however, 
the char^Tter and descri]ition of 
our specimen. 

C. cana ; folds petiolatis, laiiccolatis 
acuminatis, dentatis, basl ciineatis, 
integerriinis, pnscipue su^ij^a ner- 
v|s, subtus, rainimiue tonik'Njt^sis ; 
cymis uxillaribus, iKtioloJae.yje- 
dentibus. 

DEscAiPT..-..S7iru& erect, stem round, 
grey. Brandies decussating, sub- 
erect, young shoots covered with a 
dense, short, soft tomentum. Buds 
small, pointed, tomentose. leaves 
opposite, petioled, spreading, deci- 
duous, about three pairs near the 
extremity of the branch remain 
longer than the rest, lanceolate, 
acuminate. 4-A inches long, 2-2]^ 
broad, blultly^oothed, entire, and 
somewliat wedgeshaped at the base, 
in no degree decurrent on the jie- 
tiole, wrinkled, tomenlose, esjie- 
cially on the back, green above, 
white on the back ; primary ^%irm 
little branched^nd, as well as the 
middle rib, woolly on botu sides, 
^d prominent behind. Petkle 4 
inch long, stout, fiat above, densely 
tomentose. Cymes axillary, situ- 
ated near the extremities of the 
khoots, on peduncles cquid in length 
to the petiole, dichotomous, diva-^ 

JULY — OCTOBER 1826. • 


lO^A September 1826. 

Heated. Branteas small, awl-shaped. 
Calyx 4-touthed, tomentose, green., 
persisting, teeth pointed. Corolla 
deciduous, twice Uie length of the 
calyx, 4-cleft, segments rounded. 
Stamens 4 ; filaments twice the 
length of the corolla, inserted into 
the back of the roundish, flat, bi- 
locular anther ; pollen whitish. Pis^ 
til single ; yermen globutar, green ; 
style ulilbrni, swelling under the 
stigma, longer than the filaments ; 
stigma flat, obscurely bilobular. 

All the parts of the flower, except 
the germen and pollen, lilac. 7b- 
mentum every irhcre upon the plant 
cream-coloured, except on the back 
of the leaf, ivhcre it is nearly white : 
on the cyme it becomes lighter up- 
w'ards to the flowers. 

The plant was raised from seed sent 
by IJr AVallich from India in 1823, 
and marked NepauL” It has 
been kept in the stove. 

('anipanula dichotoma. 

— — grandiflora. 

Capparis spinosa. Caper hush. 

In the open border, in front of one of 
the stoves. 

Commelina cjiMhca. 

Dral)a alpina/3, siliculae pilosas. 

Bi< Supplement to Appendix of Cap- 
taui Parry’s First Voyage. The 
seeds of tliis and severid other arc- 
tic plants were given to me by Mr 
Fisher, after Captain Parry’s Se- 
cond V oyage. Some df the plants 
could not be piieserved after they 
had germinated ; but this is fully 
established. . 

Glycii^e niolXs. 

Iris venia. 

Sweet’s Brit FI. Garden, t. GO. 

Ixora incarnata. 

!Lobclia corymbosa. 

It. corymbose ; caule fruticuloso; fo- 

B b 
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liis spars^ liVnceolato-spathulatis, 
inciso-serratls, concavis, tlecurren- 
tilitis; corymbifl (dcmuni spicis) 
axillaribus terminalibuf^que versus 
fines ramuolruin eungestis. 

Descbift.— 7Z()o/ ])Qreni]hil, fibrous. 
Si^ somearhat pr<K;uin- 

bent, bnfn'ir, iirauched. Braiwlics 
s(;atlered, spreading, green. Leaves 
lanceobito - spalhiilate, inciso - ser- 
rateil, concave, smooth, obscurely 
veined, dccurrent, serratures acute. 
Finwers .small, feti'i, numerous, in 
flattish corymb.s, afterwards elon- 
gated into ovatu-cylindrical si)ikes, 
which are axillary and terminal, 
and collected at the extremities of 
the branches. Pedicels in the axils 
of small, pointed, green bractcas, 
iind equal to them in length. Calyje 
5. parted, segments equal, pointed, 
at first applied to the tube of the 
corolla, afterwards spreailing. Cc- 
roUa white or pale pink, with two 
row's of deep reddidi -purple spots 
on the inside of the limb at its 
base, marcescent ; limh d-iiartcd. 
segments pointed, and slightly bent 
back, three middle segments near- 
ly parallel, the two lateral ones 
spreading ; iuHtc cleft to the base, as 
Jong as the segments of the calyx. 
FUanmits as long as the tube of the 
corolla, nearly colourless. Tube of 
anthers dark leadon-coloureil, hall* 
the length of the iilainents, with 
tivo spreading awns at the apex; 
style ])uq)le, as long as the stamens; 
stiffma very small. 

The specific name T have adopletl, 
was suggested 1^ Dr Hooker, and 
is that under wlxllt , it is believed, 
he will presently nj^ure the ])laDt 
in Ins excellent Kxotic Floi^i, a 
work which ha.s certainly no equal 
among those in (*ourse of publica- 
tion in Britain. 

Lonicera 

Lotus decumi)cn.s. . 

Sm. Engl. Flor,-LfAi»Jlllor, Bishop, 
in Edm. Phil. Journa^;Jan. 1026. 
This olant we liad from^r Bishop 
himse^ and 1 cadnot h^Sftate in 


considoring it the L. decumbens of 
Smith. 

Magnolk grandiflora. 

Flowered freely on the open wall 

Martynia probosddoa. 

The seeds were brou^t from Mexico 
by Mr Mair, and the plant is ripen- 
ing fruit. 

Musa sapientuin. 

Neliimbium spcciosum. 

Nicoliana vinca^flora. ' ' 

NymiJacaalba, var. canadensis. 

This is easily distinguished ftom the 
European plant by the longer di- 
visions of the sti^a, by the very 
unequal calyx ; by the outer jietals 
being green on the outfiid^; and 
by the rounded overlapping lobes 
of‘ the leaves. 

A Nuplmr from Canada also flowered 
in the pond this season. It seem- 
ed 1 ‘ertainly nciv ; hut no memo- 
randa having been taken at the 
lime, little can be said except that 
the flowers very nearly rc.sembled 
the N, adverut^ while the habit of 
the plant was that of the N, iutea; 
the leaves arc not raised above the 
suiface of the w'ater. 

Botli these plants were presented to 
Ihf^ Botanic Carden by tlip Coun- 
of Dalhousie, and both ilmver- 
cu ill July. 

Persoonia lanceolata. 

Polygala affinis, 

l*ycnostachys cosrulea. 

Rucllia strepens. 

Spatulla bracteata. 

Stacliys angustifolia. 

Tluinbergia ala^. f 
angulata* 

Valeriana alliarifidia. 

Yucca filaQientosa. 

55ej:)hyranthes rosea. 


last Number of tliis Journal, two species of Conos^er- 
mm were stated to have becai sent by Mr Fraser 

ftiwn Nby, South Wales. VTc owe the possession of them. to 
; t^,^ten experienced liberality of Mr Alton. 
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Celestial Phenomena from October 1. 1826 to January*!. 1827, 
calculated fbr the Meridian of Edinburgh^ Mean Time, By 
Mr George Innes, Aberdeen. 

The times are inserted according to the Civil reckoning, the day begtamiiig at midnight. 
—The Coidunctions of the Moon with the Ktors arc ^ven In 
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DECEMBEB. 


D. 



D. 

«• / « 
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61 
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O Full Moon. 
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6 1) t Opii. 

18. 

5 45 - 


28. 

10 50 - 

dD? » 

18. 

11 0 16 

d 5 1 « as 

28. 

22 10 21 

0 New Moon. 
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On the 14th of November there will be an Eclipse of the >loon, whidi 
will be jtarUy v^le: 


D. 

The Eclipse begins, Nov. 14. 

11. 

13 

/ 

47 

3S 

Beginning of total darkness. 

If 

55 

18 

Moon rises totally eclipsed. 

15 

3G 

32 

EcHptic opposition. 

15 

40 

54 

IVfiddlc of the eclipse. 

15 

43 

8 

E^d of total darkness, 

16 

30 

57 

End of the edipse, 

17 

38 

42 


Digits eclipsed, 17^ 25^ W* from the nort.h side of the Earth*8 shadow. 


On the 29th of November there will be an Eclipse of the Sun, which wDl be 
visible if the weather prove favourable. A complete calculation of the Lunar 
Kleingnts, using the Tables of Darntnueau^ and the Solar Elements as obtained 
bj using the Splar Tables of DclamJbre^ with the results of the prindpal steps 
of a calculation for Edinburgh, was published in the Edinbu/rgh PhiUm^ioal 
Jowmal for April 182G. The following arc the final results, as inserted in 


that number : 

The Eclipse begins. 
Greatest obscuration, 
Visible conjunction. 
End of the eclipse, 


Mean Time. 

n. II. f ff 

Nov. 29. 9 33 59,9 

10 37 37,7 

10 38 45,0 

11 43 9,5 


Apparoit Time. 

# u 

9 45 32,4 
10 49 9,9 

10 50 17,2 

11 54 40,9 


Digits eclipsed 58' l(f',4, on the north part of the Sun’s disc. T!te Moon 
i^ill enter tlie Sun's disc west limb, at Vp 50' 11" from his zeniUt, 

in reference to the horizon. ^ 


SCIENTIFIC INTELLIGENT. 

ASTllONOMt. 

1. The Moon and its Inhaiitants . — Olbers considers it as 
very probaole that the moon is inhabited by rational, creatures^ 
and that its stirfacc is more or less covered with a vege&tion not 
very dissimilar, to that^of our own earth. Gruithuisen maintains, 
that he has discovered, by ifiefins of his telesco^, great artificial 
works in the mhon, erected by the LunCirians ; and veiy lately, 
imfther observer maintains, from actual observation, that great 
edifices do exist in the moon. Noggerath, the ^ologiist, docs 
not deny the accuracy of the dcsc^ptions publishedf by Gtujt- 
huisen, but^ maintains that all. these appearance are owing to 
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vast wliin-dilces or trap veins rising above the general lunar sur- 
face. Gruithuisen, in a conversation with the great astronomer 
Gauss, after describing the regular figures he had discovered in 
the* moon, spoke'of the possibility of a correspondence with the 
inhabitants of^ the moon. He brought, he says, to Gauss's re- 
collection, the idea he had communicated many years ago to 
Zimmerman. Gaus answered, that the plan of erecting a geo- 
metrical figure on the plains of Siberia corresponded •with liis 
opinion, because, according to hiv view, a correspondence with 
the inhabitants of the moon could only lie begun by means of 
such mathematical contemplations and ideas, which we and they 
must have in common. Tlic vast circular hollows in the moon 
have been by some considered as evidences of volcanic action, 
but they difler so much in form and structure from volcanic 
craters, that many are now of opinion, and with reason, that 
they are vast circular valleys. 

METEOllOl.OGV. 

g. Tramrnmion of Sound, — The extreme facility with 
which sounds arc heard at a considerable distance, in severely 
cold weather, has often lieen a subject of remark ; but a circum- 
stance occurred at Port Bowen, \^ii^h deserves to be noticed, 
as affording a sort of measure of tins facility. Lieutenant Fos- 
ter having occasion to send a man from the Observatory to the 
opposite shore of the harbour, a measured distance of 6696 feet, 
or about one stotute mile and two-teulhs, in order to fix a meri- 
dian mark, haci^iccd a person half way between to repeat his 
directions ; but he found, pn trial, that this precaution was un- 
necessary, as he could, without difficulty, keep up a conversa- 
tion with the man at the distant station.”— Parr^. {) 

S. Shqw^rs of Blood in In the Historian of Llanc- 

aram and the^xon Chronicle, it is said, ^^^t rained blood in Bri- 
tain and Ireland, that butter and milk became ruddy, and the 
moon became retl” These rains Fell in the reign of Prince 
Egfrid, in 684. ^ 

. Bitsherg Meteor^, Stone, — ^According to Stromeyer, it con- 

tail^ iron 81.8 ; nickel 11.9 ; cobalt 1.0 ; manganese 0.2; sul- 
jKr 5.1 = 100.0. StromcjCr had not examined it^fur chronic, 
Jbnt intended to do ft>. 
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6. Morichini on Magnetism . — It results from the* experi- 
ments of this distinguished philoi^pher, that there wy proba*> 
bly exists a magnetic power in light, particularly in the exterior 
edge of the violet ray ; and also, that this power is to be ascrib- 
ed more to the chemical or deoxydising rays, than to the violet 
ray itself. If this newly discovered property of light shall be 
confirmed by the experiments of others, wc must not, as some 
arc disposed to do, abandon the idea of the earth's magnetism. 
The earth, as Morichini remarks, will absorb the magnetic fluid 
of the solar rays, as it absorbs heat and light. Iron will bear 
the same relation to the magnetic fluid, as pyrophorus to caloric 
and phosphorus, by isolation, to light. 

fi.^Luminous Meteor. — Edinbuegh. On Sunday, August 
27th, about nine o’clock in the evening, a meteor shot over this 
city, in a direction from SW. to NE , which was visible for a 
few seconds, and brightly illuminated the sky in its trade. It 
resembled a great sky-ro<‘ket. — Falkiek. Sunday last was 
marked for the sudden rise which the thermometer expe- 
rienced, rendering the atmosphere so sultry that we were re- 
minded of the late great licats, and which was not diminished 
by the peals of distant thunder that continued to grumble du- 
rin|^ the afternoon*. At atjuarter to nine o'*clock in the even- 
ing, one of the grandest celestial phenomena that has occur- 
red in the memory of the oldest person was exhibited. The 
air was quite calm ; but there was a heaviness which indicated a 
surcharge of electric matter. A vivid glare of light, tinging 
every object with a pale blue colour, suddenl^lazed forth in 
the heavens, rendering the minutest object ^siblc as at noon- 
day. The eyes of every person in 'the street were instantly di- 
rected to tjic east, where a most sublime sight met their gaze. 
A large body of fire, in shajxs like a jargonelle pear, and appa- 
rently of the •size of a bee-hive, was moving in a direaion from 
SW. to NE. with a Wishing noise, something sibilar to that of 
a rocket. It left behind if a*very long train, not of sparks, but 
fluid-like, and^of the mftst resplendent prismatic colours. It con- 
tifl'jed visible' for nearly fifteen seconds, having gpne over a 
space of about forty-five degrees, and descended apparently 86 
low that it actually seemed to app|dach within a hundred feet'of 
the earth. ^ Having assumed ja deep crimen tint, it was ex tin- 
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guksned. without any explosion, several pieces of matter, like 
cinders, falling perpendicularly downwards, which virere evident- 
ly the burnt remains of the nu€leus.-«-ST AndbswV.^ On Sun- 
day evening last;, at about a quarter before nine, there was seen 
in this city (St Andrews's), a highly luminous meteor to the 
south-east of the city. When it was first observed, it bad the 
appearance of a comet of transcendent brightness, having a nu- 
cleus of about half a degree in diameter. It appeared^to shoot 
forth in a direction from SW. to NE. over a circular path of 
about 35% and gradually diminishing in magnitude, until it fi- 
nally disappeared. What was j)erhaps most remarkable in this 
meteor was, that in its orbit it did not present an unbroken vo- 
lume of light, but appeared to throw out bright sparks in ajl di- 
rections, resembling, in some degree, a sky-rocket. The ^ne 
appearance was observed at Cupar at the same time. — ^Bridling- 
ton. Sunday evening 27tb, about nine oY*lock, a luminous 
meteor of daz/Jing brilliancy was si'cn at Bridlington, for several 
seconds, in a NNE. direction ; in disappearing, which might be 
compared to bursting, it presented bright sparklings of a rcddisli 
yellow colour. The night was beautifully clear and serene. 

7. Remarkable Rainbow . — On the 18th May of tliis year, 
18^6, at six o’clock p. m., lightning appeared in the eastern 
part of the heavens, and a little raiof fell. There, where it was 
darkest, I, and many of the inhabitants of Lengsfeldt in Eise- 
nach, observed a very remarkable rainbow. Wc saw not only, 
as is commonly the case, the feebly coloured interior rainbow, 
and the darker ^l|]purcd exterior rainliow, with all tlieir transi- 
tion of colours, bm among these also the following threefold 
rcjietition of themjm the following order : — Most exterior rain- 
bow, violet, blii^^Wn, yellow, and red ; under a dark layer, 
and below thes^with diminished intensity of colour^ first the 
common interior bow, with red, orange, yellow, .green, blue, 
violet : then thfe following three ; purple, (Irange, green, violet ; 
pUiiple, orange, green, violet i purjfief orange, and finally a dull 
green arched^%trip&.— JRWten Archiv. * 



Action ^ Doused Silica . — The clay and pul 
fittits aiie comj^ined for the use of the potter,* by bein^ 



Scieniific InteUigencej—ChemUtri/. ' 398 

# ^ 

first separately diffused in water to the oonsisteuce^’of duck 
cream, and, when mixed in due . piiopoiiion, are reduced to a 
proper consistence by evaporation. During this process, if the 
evaporation lie not ra^nd and immediate, or if the ingredients 
are left to act on each other, even for twentyrfour hours, the 
flinty particles unite into sandy grains, and this mass becomes 
unfit for the manufacturer. In this case there is apparently a 
chcmics^ action. 

9. Chloride of Lime as an Antiseptic. — The chloride of 
lime is remarkable for its antiseptic powers : thus, if an anitoal 
body, already offensive owing to putrefaction, is drenched in an 
aqueous solution of this salt, the smell entirely disappears ; fur- 
ther^ if fresh flesh is drenched in it soon, that is in a few days^ 
it becomes converted into a mummy-like whitish substance, and 
does not give out any unpleasant smell ; hence it has been re- 
commended to use chloride of lime, in preference to all other 
substances, in the embalming of bodies. 

10. Ammoniac in Alder Water. — Mr Glectsmann has detected 
ammonia in the aqua: distillatm Sambuci. In a former Num- 
ber wc mentioned the occurrence of ammonia in Chenopodium 
fa^tidum, Viola odorata, the flower of Stapelia, &c. &c. 

V. Acids and Salts iv/ Soil. — Dr C. Sprengel, private 
teacher of chemistry and economics in Gottingen, has published 
in Karsten’s Archiv, a long memoir on the characters of vege- 
table soil ; on the peculiar acid it contains, especially when in 
the state of peat, and on the various natural ^mbinations of 
this acid of soil, met with in soils of diffei'enti^escriptions. 

GEOLOGY. 

12. Qudder Sandstone belmgs to the Hausmann 

and Von Schlothcim have ascertained that the ^ader sandstone 
of Pirna, Quedlenbui^, Blankcnburg, &c. belong^ to the green- 
sand formation, and is essentially different froOT the sandstqne 
with coal on Weser^ which is a lias ^andstone. 

JS. Structure of the Swiss Alps.^^rom the foot of the Ce- 
vennes, by Marseilles, Gap, Gr^oble, Geneva and Bex, similar* 
and veiy simple geognostical relations occur. The |pwest roek 
is blackish«marly limestone, whicli, from its fossils, and other 
characters, appears to be a lias limestone t<^ this succeeds 
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white^ compact, often oolitic limestone, which is Jura limestone, 
and is often covered with ckj, sandstone, marl, &c. that belong 
to the quader sandstone and green sandstone. The valleys are 
often filled with Molasse. The Swiss Alps are, in all probabili- 
ty, similarly constructed. The dark transition limestone, with 
its subordinate beds of gypsum, belong to the lias formation ; 
the true alpine limestone to the J ura limestone ; the green sand 
and quader sandstone form the highest ridges of the calcareous 
alps, as on the Mount Saleve, Diablcrets, &c. It seems proble- 
matical if true transition limestone occurs in this part of the Alps. 
If the view now given be cor'^t, says Kefferstein, the calcare- 
ous alps and the Jura exhibit the same gcognostical structure 
and composition, and probably were at one time conncctqi to- 
gether (as is the case at present in the south of France), forming 
an extensive plateau, which, at a period not veiy remote, suf- 
fered violent elevations and depressions, by which the green 
sand, for example, was raised to the height of 10,000 or 12,000 
feet. These changes, which have (^ven the present form to the 
Alps, may have taken place during or after the deposition of 
the chalk formation. 

14f. Apatite in Secondary Oreemtone , — The Greenstone of 
Salisbury Crags, in our vicinity, contains crystals of Apatite. 
The well known secondary greenstone of the Blaue Kuppe, near 
Eschwege, in Germany, has also been found to contain, along 
with crystals of magnetic iron ore, crystals of apatite or phos- 
phate of lime, 

s. 

V MINEEALOOY. 

15. Stdpliate of Strontian, cmd Svlpliate qfBarytee confaundr- 
ed . — Several writers have mentioned sulphate tif stroatian as 
occurring in vein^ ,^d cavities in different placfe, ^here only 
sulphate af baryt^^met with. To those who m^ay xid be wil- 
ling to use the jminSsIbgical characters fbs distinguishing ^efn, 
the following Chemical properties will answer : Every cotnbina- 
tiem of strontian dolours^the flame of the blowpipe* purplish-red, 
—every combination of barytes yellowish-green. The caustici^r 
hepatic smell before the" ^bknlpipe, determines the kind of acid 
which eisibm^d in oombmatiom,wtth the earth before the expen- 

TBeUuric msmutk . — Berzoliua has analysed a mineral, of 
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a silver white colour, broad foliated fracture, and shining me- 
tallic lustre, from Riddarhytta, and ibund it to be a telluric bis- 
muth. It occurs in the mine of Bastnas.—Pqg^^ndo^ Jour- 
nal. . •' 

17. Vesuvian of Muesa, — ^According to Dr Kobell, in Kart- 
ner’s Archiv. b. vii. heft. 4., the Vesuvian of Mussa contains 
Silica 34.848 ; Alumina $21.933 ; Lime 33.609 ; and Oxydule of 
Iron 6.400 = 97.790. — Vesuvian Montzonl^ Silica 37.644; 
Alumina 16.688; Lime 38.240; O.xydule of Iron 6.420 = 
98.972. Rather more than 1 per cent of phosphoric acid was 
foufid in these Vesuvians ; but whether it was a regular or acd- 
dental part, was not determined. 

19. Garnet. — Kobell in Karsten'‘s Archiv, b. v., in a Me- 
moir on Garnet, maintains, that cinnamon-stone, the Hessonite 
of Haiiy, is a variety of garnet, and is disposed to connder Kel- 
vin also as a variety of garnet. ']'’hc hyacinth-red, and orange- 
red garnets of Piedmont, he says, arc crystallised varieties of 
cinnamon-stone. 

19- Natural Ahmi. — Pix>fes.sor Breithaupt has met with . na- 
tural alum crystallised in regular octahedrems, in a slaty-clay, 
near to Wetzelsteiii in Germany. — Kdrsteny Archvvy b. vii. h. i. 
s. V^* 

ZOOLOOY. 

20. Entomology. — The Highlands of Scotland arc rich in 
insects. Last summer, Mr John Curtis/ the editor of British 
Entomology, made a six weeks tour in Sc^>th^ ; and among 
the Lcpidoptcra alone he added to his cabiAet, which already 
contained 1200 British species, thirty s)X3cies that were new to 
him, and no fewer than thirteen of these non~descripL At the 
base of SMehdllien he found the rare BlsUm ti^tdaria. 

21. Masto^n found in Bahama. — In a colilction objects 
of. natural history, lately sent from Bahama to Professor Jame- 
son, there is a fosril grindar of a mastodon, the Arst instance^ we 
recollect of tha remainssof that genus leaving been found in that 
quarter. 

22. Mammoth at HudsorCs Bay. — Professor Jameson has in 
his possesrion a fine fosril grinder of tl>e mammotlu which was 
found on the shore of Hudson'^s Hiy, by the then yhief of that 
country, William Auld, Eaq. * 
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5!3. ^WJuJe^^Fishefy at Van DiemaiJ^s Wliales had 

very frequently been seen in the estuary of the Derwent and in 
the bays adjacent, and one or two had been occasionally killed ; 
but the first attempt to make their capture a regular branch of 
trade, took place in May 1824. Mr Kelly, an enterprizing re- 
adent at Hobart Town, resolved to employ a colonial built 
schooner in this undertaking. She was only fifteen tons bur- 
then, was manned with twenty-two hands, and had fiw? whale- 
boats attached, furnished ith the re(]uisite implements. With 
this little vessel, in the short space of thirteen days, Mr Kelly 
contrived to capture five whales, the blubber of which yielded 
forty-five tons of pure black oil. As soon as a whale was kih 
led, the schooner was run up to tlie carcase, and the Jlr'i^iing 
commenced ; when the blub1)cr was stowed into the casks, the 
vessel (being tolerably wx‘11 loaded with the produce of one siza- 
ble whale) was immediately steered for the harbour, from which 
she was seldom more than eight or ten miles distant, frequently 
not more than four or five. The cargo being discharged, the 
schooner was again at her post in Uie offing witliiu a few hours. 

24. Fos&U -Fos.sil insects occur in amber and in 

some other mineials. Those met with in amber vary miich in 
species, according to l(K*ality . The ajuibcr of Sidly contains ^lif- 
ferent Colcoptcra. that of the Baltic sc'a contains many Diptcf-a 
and Neuroptera, The following genera have been found in 
amber : Platypus^ Aractoccros,^ GryUus^ Mantis^ larvae of but- 
terflies ; Phrymnea^ Ephemera^ Perea^ Formica^ Evania^ Ti- 
pula^ BibiOf Enlpi^ Scohpendra^ ChironofnvSy and many Arach, 
nideea. Of fossil insects in other substances, Parkinson men- 
tions larvae of L%bcUu(a in Amestonc, and some Melohmthcr and 
Polistes have been found*in slate. 

BOTAKY. 

26. Nardue opr SpSkenard^YTom a species of Nardus, which 
grows in vast abundance all over the Malivah in India, Dr Max- 
well, in the Transactions^ of the Medical and Phyacal Society 
or Calcutta, which has just reached Europe, informs us, th^ 
is extracted a highly pungent essential oil, which he strongly 
recommends to be used in the way of friction in rheumatism, 
becanseJbe l^as found it very /ffioacious in greatly alleviating, or 
t yjfet y ipmoving^that disease. Dr WalUch says, this plant, the 
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nardus or spikenard of the ancients, is either the A^l’opogon 
Ivarancura of Dr Blanc, or the Andropogon Martini of Rox- ^ 
burgh : its characters shew it to be different from Andropo^n 
schfiehanthus, FI. In. Dr Wallich adds, “ Over and above the 

a ' • 

three species of Andropogon, (viz. Schoenanthus,* Ivarancura and 
Martini,) which are conridered as the spikenard of the andenta 
I beg to observe, that Vakriuna Jo?iomouriy (Vide FI. Ind. 
vol. i. p. S65.), is also taken to be a sort of spikenard. Now, 
two moi^ distinct things do not exist than those two genera ; 
and the root of the Valeriana Johomouri is very little inferior in 
fragrance to our common valerian, (Val. offic.) which smells abo* 
niinably. 

S6. On the Oshac^ or Gum Jmmoniae Captain H^rt 

of tfte 5th Battalion Native Ilegimcnt, Bombay, gives the 
following information as to this interesting plant, in vol. i. 
of the Transactions of the Medical and Physical Society of 
Calcutta. It having been intimated to me, while at Bu- 
shirc, by the President, Captmn Bruce, that the plant which 
produces the gum ammoniac, called by the Persians Oshac, 
would be acceptable to botanists, as it was but imperfectly 
known, I procured the accom|)anying piece of stem, leaf and 
flower, and took a drawing of one of the finest plants. Its 
height was 7 feet 2 inches,* and the circumference of the lower 
part of the stem 4 inches. It grows principally in the plain be* 
tween Yordc-Kaust and Kumisha, in tl^ jJrovince of Nauk, 
without cultivation. Tlie gum is so abiaidant, that, upon the 
slightest puncture being made, it instantly ooze^^ forth, even at 
the ends of the leaves. When the plant has Attained perfection, 
innumerable beetles pierce it in all jiirections ; it soon becomes 
dry ; it is then picked off, and sent via Bushire to India, and 
various parts af the world, and is an article oil considerable ex- 
port. I am of opinion that it might be cultivmcd wjjh success 
in many parts of Kat^war, and the experiment imi^t be wmrth 
the attention of Government* The gum might leasily be pnK>- 
cured by artifleial means, which would anawer the purpose 
cc||ia}ly well.^' 

87. The bark ojf ike stem of the Fonu^ranatef a epee^ inr 
cure of Tcenia or Tape Womu — P. Bretoii^ Esq^ says, I 
have repeatedly pat to the test of \rta], in cases of penia, with 
uniform success, the dried bar& of the stem* of pe ponipgranat^ 
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shrub, lugb in decoction and in powder, without exciting any 
other sensations than those which arise from the cxlubition of 
the fresh bark of the root of the plant. I have also ascertained, 
by frequent trials, that the virtues of the bark may be preser- 
ved several yearS ; a circumstance favourable to its transmission 
to £un)pe. Some bark of the stem, which I have had upwards 
of four years packed in a deal box, I have recently tried in se- 
veral cases of tainia with perfect success ; so that I have no he- 
sitation whatever in recommending this drug, not only £s a safe, 
hut as a perfectly certain remedy for the expulsion of tsenia. 
This drug is equally efficacious in expelling from the lower ani- 
mals, (especially dogs) t;cnia, to which they are very subject in 
this country. To full grown dogs may be given the same dose 
as that taken by adults. The powder mixed with butter or 
minced meat, is as good a form as any ; some dogs will of them- 
selves eat it when prepared in this manner. The powder may 
also be given in balls, or the deccxrtion may be substituted with 
equal effect. We arc indebted, it seems, for our knowledge oi' 
this invaluable remedy for the tape worm to a mussulman fa- 
kecr, named Azim Shah, who, in 1804, having relieved, in a 
few hours, Mr Robert Home of Calcutta of a tsenio, which mea- 
sured 36 feet in length, was prevailed on by a reward of two 
gold moliars, to disclose the secrcX.'^-^Transaclhns of the 
cal and Physical Society irf Calv.iiUa^ vol. i. 

ANTHKOrOLOGY. 

S8. Acemm^^ a singtdarly mmll Child^ by T. E. Baker, 
Esq. of Buxar. — 'J’hc child is the daughter of a Mrs Green, the 
wife of the ridiiig-niaster of the 5th Native Cavalry, and is now 
with the mother, living at this station w'ith Mr Edwards, an 
overseer to the HdT|h|[rablc Company’s dc|x>t ; it hag \yeen seen 
by Mr ^urgeojT |$Ntb, the superintendant of the stud ; by 
Thompson*, the cipH^urgeon of Arrah, by Captain J. Macken- 
zie, and otherlresiiipms at the station. The mother was coming 
by water from A^a, and was confined ^ncar Bandah, when she 
thought herself aUut £x months and a half gone with cliild, 
•and%ttaributed her premature confinement to having over-exeited 
hei^lfSnFffemoving sonic boxes, &c. On this day (May 24th) 
'^e child i1 ^onc month and tf/enty days old ; it weighs exactly 
one pound and ^lirfs^en ounces, «iindjs fourteen inches in length. 
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The following are the dimensions of the principal pyts of the 

body ^ i nches. 

Circumference of the head (longest diameter), * • . Id / 

Ditto ditto (shortest diameter), - * - - « *9.1 

Ditto of the chost, - - - - -9. 

Ditto of the body, - - ^ ® 

Ditto of the thigh, midway between the knee and the hip-joint, ' 9.6 
Ditto of the fore-arm, midway betwreen the wrist and elbow, - 1.7 


I much regret the weiglit and dimensions of the child were not 
taken wht'n it was first born, for the mother informs me it has 
grown considerably since that time. At first it would not take 
to the breast, hut it now sucks very well. The bones of the 
head arc rather lcK)se, and the anterior and posterior fontanels 
arc large in proportion to the size of the head . — Transactions 
oftik Medical and Physical Society (>f‘ Calcutta^ vol. i. 

MENSUUATION. 

S9. Tables for cmivcriing Scotch Land Measure into Impe^ 
rial Land Measure^ and fr finding the Rcnt^ Produce^ or Va^ 
lue qf an English Acre., having given that of a Scots Acre 
Before the act for ascertaining and establishing uniformity of 
weights and measures w^as passed, there was no certain rule for 
determining the proportion of the Scots to the English acre, on 
account of the want of agreement among surveyors as to the 
exat;t length of the Scotch ell. Now, however, the length of 
the ell lias been ascertained by a careful an 4 > 0 ientific measure- 
ment, and the result as well as the piX)p(|Aion of the Scots to 
the English acre deidared by a Jury appointed by the SherifT- 
depute of the county of Edinburgh. Their verdict, which is 
dated 4Ui February 1826, finds, that the st^dard Scots ell, at 
the temperature of 62° ol‘ FahrenhAt, contains 37.0598 Impe- 
rial standard inches ; and, consequently, that the Scots chain 
contains 7*S.llT)6 Imperial standard feet, and Viat the English 
or Imperial acre has to the Scots acre the pr<mojgiii6frof 1 to 
1.26118345. From tflesc data, the two following^ncise Tables 
have been constructed. Tfic'first serves to convcTt any number 
of Soots acres, foods, falls, and ells, int^ Imp&ial acres and the 
detiinal fraction of an acre ; and by the second, having given^ 

* Mr Elgeii of Aberdeen sent us for insertion in ne Journ^ interesting 
[ Tables of the^same general nature with tHIse here givem Thop Tables were 
examined by an eminent mathematician, who constiiict» thoR now publish, 
od, which lie considers more con\f nient. ^ 
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the value of the produce of one, or any number of Scots 

^acrcs, the rdnt or value of the produce of the same number of 
imperial acres may be found. Their construction is sufficiently 
obvious, and their application must be manifest from the ex- 
amples which follow them. 

Table for converting Scats Acres, Roods, S;c^ into Imperial Acres, 


Soots 

Imperial 



Scots 

Imperial 

Scots 

Imperial 

Acre. 

Acres. 


■QqiH 

iFalls. 

AiTe. 

Ells. 

Acre. 

n 

1.26118845 

1 

.31.5.30 

1 

.007882 

1 

.<A)0210 


2.52236690 

2 

.63059 

2 

.01.5765 

2 

.000438 

mm 

.3.78355035 

3 

.94589 

3 

.02.3647 

.3 

.00067 

H 

6.04473380 



4 

.03153 

4 

.00088 

5 

6.30591725 



R 

.03941 

5 

.00109 

6 

7.56716070 



a 

.0472!! 

6 

.001.31 

7 

8.82828415 



i ’ 

.0.5.518 

7 

.00153 

8 

10.08946760 




.06306 

8 

.001 7fi. 
.00197 

9 

11.35065105 



1 9 

1' 

.07094 

9 


Table for fnding the Rent Produce of an Imperial Acre, having given 
those of a Scotch Acre, 


1 Rent, Produce, &c. 

Rent, Produce, Ac. | 

Rent, PrrMluce, &c. | 

Scots 

Imperial 

Scxits 


Scots 

Imperial 

Acre. 

Acre. 

Acre. 

iBi 

Acre. 

Acre. 

£ 

£ 

S. 

£ 

T>. 

£ 

1 

.70201 

1 

.0396 

1 

.0033 

2 

1.58.581 


.0793 


.0066 

3 

2.37872 


.1189 


.0099 

4 

3.17162 


.1586 


.01.32 

5 

3.96453 


.1982 


.0165 

6 

4.75744 


.2.379 

6 

.0198 

■■ 

0 550.34 


.277i'» 

7 

.0231 

Bl 

6.34b.^5 


.3172 

8 

.0264 

Bl 

7.136t5 

9 

.3568 

9 

.0297 

Bl 

7.92906 

10 

.3965 

10 

.0330 

■fi 




11 

.0363 


I}' 


3000 
200 
50 
8 

2 Hoods 


Seq^ Acres 


fixASiPLE of use of Table I.— Convert 
3258 Scots Acres 2 H. 31 F. 2.. £. 
into Imperial Acres : 

Imporlal Acres. 
3783.55035 
252.23669 
L 63.05917 
I 10.08947 
* .63059 

i .23647 

.00788 

.00175 


Ells 


201 

imperial Acres, 4109.81675 


Example of use of Table II.— -A Scots 
Acre was sold for £ 82 : 12 : 9 ; 
hence find the value of an Impe- 
rial Acre ? 

_ / ^63.4325 


801 

2 | 

101 

21 


Founds = 


:■ 


Chill =-| 
Pence = 


1.5858 

.3965 

.0703 

.0297 


Value ol Imp. A. £65.5238 

= £65:10;5tVv 


. 3 R. K^^P. 20.6 Y. 

t may be Useful ffy surveyora t/Ckimvn^aV the exact length of the Im- 
Mial Chain ttoa be4a laud aownt on tSk pasapet in front of the Edinburgh 
University buildings < 

































Scientific Intelligence.— Notices of New Books. • 401 


NOTICES OF NEW BOOKS* 


89. Dmieny an VoUxmoes . — This truly exceUent worlr4tfll^ 
afforded us during its jperusal, much uiunixec^leasure and de- 
light. Wc have nothing equal to it on volcad^ in the EngHsli 
language. The excellence of its arrangement/ the accuracy of 
its details, the extensive array of facts by which it is distin- 
guished, the general judiciousness of Dr Daubeny’s conclusions, 
all concifr in rendering it a most valuable addition to the geo- 
logical literature of Great Britain. Dr Daubeny is already 
advantageously known to the public by his excellent memoirs 
in the Edinburgh Philosophical Journal. His work on Volca- 
noes gives him high rank among the gwlogists of this country, 
and, •we trust, is but the precursor of otlier geological achieve- 
inents. 


30. LothMs Ccnmty Alius of Scotlmd.—T[\\» work, which is 
now in progress of publication, in quarto size, we consider de- 
serving of public encouragement, on account of its general ac- 
curacy, neatness of engraving, convenient form, and cheapness. 
We sh;Jl notice it again when completed. 

31. Dr Fyfe^s Manual cjf Clicmlshy.—Thi^ work, in one 
volume of moderate size, and illustrated with numerous, very 
ust^iil, uooden cuts, wc n^kommeiid to the student of chemistry, 
from its accuracy, pej’spicuity, and the practical details with 
which it abounds. We have not met vo^Wflny English work 
which contains in the same space more ireful matter than the 
Manual of Dr Fyfe, The wooden cuts, also, gjve a character 
of utility to the work, which will be most [^rticularly felt and 
prized by the student of chemistry^ for Avhose use alone this 
work has been written. 


32, Ca^ah^Parry''s New Work . — Of this \wrk, just publish- 
ed in London, no copies have as yet reached l^inburgh^ so that 
we are deprived of ag opportunity of noticing i^^^ 
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f ist of PathiU granted in Piig/and fr(oN tUifli May to\)(h Sep 
tcmhcr 

1820. 

May 8. 1 - Zachaui aji jun. of Portsea, pnwrifo-oker, for a conibinatiun of ma- 
terials to be used as fuel. 

28. D. Dunn, King's How, Peiitoiiville, inanufaeturer of essence of cob 
fee and S])ices, for inijirovements upon the sc*rew press used in 
die j)ressing of paper, liooks, tobacco, or bale goods, and in tin’ 
expressing of oil, extr.uts, or tinctures, and for various other 
pur] loses, in whicli great pressure is reiiuired. 

T. lIuGHEs, Newbury, Ilerks, miller, for iinjirovenients in lire me- 
thod of restoring foul or sinutU'^ wheat, and rendering tlie sanu* 
lit for use. 

l\ MoLiNinrx, Stoke Saint Mary, Somersetshire, for an inijirovement 
in machinery for spinning and twisting silk and wool, and for 
roving, s])inning, and twisting flax, hemp, cotton, and other li- 
broiis substances. 

'f. P. Hun', Strand, (‘oacli-maker, for imjirovements in wheel-carriages. 

J. Paiikkr, Knightsliridge, iron and wire-tence manufacturer, for im- 
provements to park or other gates. 

n. P, DEuimuOTJtuj, l,,eicester S([uare,- for an ajijiaratus to cool wort, 
and also for the jmrpose of condensing the steam arising liom 
vStills during the jirocess of distillation. 

May 28* H. tfuiRs, Castle Court, laiwrence li-anc, warehouseman, and A. 

£)ixoN, Huddersfield, manulacturer, for a new kind ol‘ piece 
goods formed by a condiination of threads (d’two or more colours, 
the manner of combining and dis])laying such colours in sucli 
])iece goods constituting the novelty thereof 

,1. Smith, Tiverton, Devonshire, lace manufacturer, for an improve- 
ment on the stock ing-lrame. 

d. liOACii, Hirminghain, iirass-founder, lor a self-acting sash-fastener, 
whicli fastening is a])])licablc to c/ther ]uvr])oses. 

If Si.Ado, Kilnhurst Forge*, near Doncaster, steel iimnufacturer, lor 
an i»'orovement in the manufacture of springs chielly aj>plicable 
to carfia^tb.. 

L. J. AIaiue, 'Milniuis de Combis, laecester Scpiare, for im])rove- 
ments in the Amstruclion of rotatory steam-engines, and the aji- 
])ara|^us connected theiJJjBl^h. 

.1. H. Fekxandez, Norfoll^treet, Strand, for imiirovements in the 
construct’ in of blinds oi^hades for v indows, or other purposes. 

U. Mu kleuam, Furnival’s Inn, civil engineer and architect, for im- 

provements in engines, moved by the pressure, elasticity, or ex- 
])ansion of steam gas or air, by which a great Having in fuel will 
be effected. , . 

H- 11. Faxs iAw;(”A^le Street, silk embosser, for an improved ivind- 

X nuj^hine^- f; 

‘ oltoi^j#treet, Bnstol, vinegar-maker, forum improved jiro- 
cess prorimtlng the action of aceticJacid on metallic bodies, 
dune la. To T. "d, '^© weys. Trinity College, Oxford, for “ a new Manu- 
(Vf Ornamental Aleta!.*’ ^ 

'20 To*T ■ n ^ Street, Dul dn, Lieut-nanl in the Koval 

' N-V-vy. fur Ma^diinery or A])])aratus for working Ordnance.” 

To I a‘ 'f’wo M^aters, Herts, engineer, for an Imjn ve- 

' meiit or r^iprovements in the ^Veh or Wire for making Pajier.” 
Xod. sho])-keepcr, for ‘‘Improvements in the 

Sted3r^|»w^' Boilers, or Steara-generators, ap])licablc also to tlie 

y sW" of of*’or 
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July 4. Tu D. FiLEEMAy, Waketieicl, sadler, for Improve in mea- 
suring for, and making Collars for horses and othtf cattle.*^ 

To P. Groves, Liverpool Street, for “ Improvements in irianuiac- 
turing or making \^itc Lead.*’ / ^ 

To R. Wohnam, wigmore Street, Cavendj^x Square, pianoforte 
maker, for Improvements on Pianofortes.*^ * 

10. To P. Groves, Liverpool Street, for Improvements in making 
Paint or Pigment, for preparing or combining a substance or ma- 
terial with oil, turpentine, and other ingredients.** 

1 4. I'o B. Lowe, Birmingham, gilt toy manufiicturer, for Improve- 
ments in usefiil antf ornamental l>resHing-])ins.** 

ffo J. Gev and J. Harrison. Workington, Cumberland, straw- 
hat nianufactiiror, for “ an Improved method of preparing straw 
and grass, to be used in the manufacture of Hats and Bonnets.** 
14. T(».I. P. De j.a Fous, George Street, Hanover Square, dentist, 
and W. l^TT'i'LEAVART, Saint Mary Axe, mathematical instru- 
ment maker, for an Improvement in securing or mooring ships 
and other Hoating bodies, and Apparatus for performing the 
same.'* 

To K. Baylffi'E, Kendall, Westmoreland, worsted-spinner, for 
Improveineiils in the Machinery used for the operations of 
drawing, roving, and spmniiig of sheep and lambs' wooL** 

To J. li. Higgins, Oxford Street, for “ Improvements in the con- 
struction of Cat-blocks and Fish-hooks, and in the application 
thereof.*' 

24. To J. Bark ox, Birmingham, bra.ssfouudc'r .and Venetian blind- 
maker, lor a Combination of Machuicry for feeding fire with 
fuel." 

To W. Johnston, Caroline Street, Bedford Square, jeweller, for 
“ Iniproveincnts on Ink-liolders.’* 

To W. Robinson, Craven Street, Strand, for a ‘‘ New method of 
jiTopelling Vessels by steam." 

To W. Parsons, Dock Yard, Portsmouth, naval architect, for 
Improvements in Iliiilding Ships, which ai*e calculated to lessen 
the dangerous etlects of internal or external violence," 

Vug- 1. To W. Davidson, Glasgow, surgeon and dnigg^ for “ Processes 
for bleaching or whitening of Bees' wax^J^^fflf^wax and Animal 
Tallow.’’ 

To T. J. Know I. vs. Trinity College, GlLford, and W. Duesbitry, 
Bousul, Derbyshire, collar iiiimuisictiircr, for Improvements in 
Tanning,” 


List of Patents granted in Scotland from Matj to 9th Sep^ 
f • timber 1826 

June 12. To Riciiaud IUiki s of I.ondo]i Wall, iVjjje city of Ijon- 
don, Esq., for an invention communicated to by a foreignci 
residing abroad, for •Mel hod of .apply ingSU'm without pres- 

sure to Pans, Balers. CopjKMs, Stills, lupc^ and Machinery, in 
order iiroduce; tiaiismit, and regulate \'aiious temperatures of 
heat in the bcveral processes of Boiling, Jistilling, Evaporating, 
Insiiissatiug, Drying and Warming, and i Jso to produce Power.’*, 
1 7. To Thomas John Know i Yb of Trinity Cc .lege, Oxfonl, Elsq. for 
ail Invention coniiniiiiicate*! to him byAa foreigner residing 
abroad, <»r a new M.umr,ulye of Ornan.lntal lA‘tal or Me- 
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June 26. Xo^JUKcis Halliday of Ham, in the county of Surrey, £sq., 

^ lior “ certain Improvements on Machinery to be operated upon 

* \ by Steam.*’ 

29. To Wjt.ltam TiioMsoKy Cabinetmaker and Joiner, residiim in 
Fot^nt&uibridge Street, Edinburgh, and Malcolm Muir or the 
* Glasgow" Veneer Saw Mills, iur certain Machines and Im- 

proveipents on Machines and Instruments or Tools ajiplicable to 
the performance of Cabinetmaker’s Work, Joiner’s Work, Car- 
fieiiter’s AVork, and to other similar pur])ose8.” 

July 1 2 . To Louis J osevu Mas in, Marquis de Cambis, a native of France, 
but now residing in Leicester Square, in the parisli of St Martin 
in the Fields, and county of Middlesex, for an InventV'n commu- 
nicated to him by a foreigner residing abroad, “■ of certain im- 
provements in the constroction of llotatory Steam Engines, and 
in the Apparatus connected thcrewitli.** 

21. To I'Tenhy Anthony Kovmans of AVarnford Court, Throgmor- 
ton Street, in the city of London, Merchant, for an Invention 
communicated to him by a Ibreigncr residing abroad, “ of cer- 
tain Improvements in the construction and use of Apparatus and 
Works for Inland Navigation." 

Aug. 7> To Mosns Poole of the Patent Oflice, Linc(»ln’s Inn, in the coun- 
ty of Middlesex, gentleman, for an invention communicated to 
him by a foreigner residing abroad, “ ol‘ certain inijirovenieiits in 
the Machines used fin* carding, slubbing, slivering, roving, or 
spinning wool, cotton, waste silk, short stapled heinj) and ilax, or 
any other fibrous materials, or mixtures thereof.” 

Sept. 5 . To John Guy and .Tacob Uabiiison, both of the parish of AVork- 
ington, ill the county of Cumberland, straw hal manufacturers, 
for “ an improved irielhod <»f Prejiaring Straw and Grass to be 
used in tbe manufactui*e of Hats and Bonnets.” 

9. To Fbancis Halliday of Hum, in the county of Surrey, Esq., 
for "i-ertain Improvements in Engines orMacliinerv to be actu- 
ated by Steam, whic.h Improvements in Machinery with or with- 
out the aid of Steam, are ap^lioible to tlie raising or forcing of 
water.” 

9 . To the said Hai.liday for an Apparatus or Machinery 

for ': 2 ;^ing th^ inctmvenience arising from Smoke in Chim- 
neys, whictS,® denomiiiutes a Wind Guard.” 

I 


Y. 

^ LIST OF PJ.ATES. 

Plate 1. Fig. 1, 2, .A, illuslmtive of Mr Dick’s Description of a new' lleilcct- 
ing Telescope, . Page 41 

Fig. 4, illustrative of Prof Braudes’ Remai'ks on Falling Stars, 124 
Fig. 5, 6, 7* illustrative of Mr 11. H. Bhukadder’s Remarks 
on the Combustion of Alcoholic Fluids, Oils, &.c. inbLamps, 52 
II. TUustratii^ of Professor Jameson’s reniarkvS on the Irish Elk, 199 
UI. /•istrativc of Mr AVood’s description of a Tumulus in 

tlie I land of Sanday, . - t* - . 216 

Fig. 2. veolugicnl representation of the Stmtification near to 
r the tape ofCood Hope. AVc’liopc in a future Number to 

accom])a(iiy It with a detsiiled descrijllion b}' author, Dr 
And. Smitljf', Sujie^rmtcndaiit of the South African Museum, 
i V, Illustrative o£ Mr H. H. Blackadder’s paper on the Constru- . 

tion of ]\I4ieorological Instruments, - - 236 

V. Illustrative Mr .1. AVhite’s Description of a design for a Ro- 

Mtory Spam-Engine, - - . 266 

ATI. FoMyi Plaw, illustrativ^/ of M. Ad. Brongniart’s p;Li>er on 

Ivssil Alegc^tables of^hc co«l Formation. - ‘ 282 
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Ach mitt;, a variety of augite, :J62. • — 

Adam, Dr J., his description of Cicoiiia ardgala, 327- 

— his notice respecting oil found in human Idood, 373. 

Adamson, liev. James, his sketches (»f our information regarding rail-roads, 23. 
Air-puni]}, Mr AV. Ritchie’s account of one without artincial valves, 112. 
Air-ilicnift>meter, Mr 11. Mcikle’s remarks on the theory of the, 332. 

Alps, structure of the Swiss, 390. 

Alum, natural, found in Germany, 39f>. 

Ammouia in alder water, 393. 

Aiiimoniacal salts, the manner in wiiich they are formed in vulcunoes, IJKI. 
Ai)ijarent nearness of objects. 184. 

Aiitlirojiology, notices in, 392. 

Apatite in secondary greenstone- 394. 

xlrnoAt, G. A. Walker, Ksq., his account of a lour to the south of France and 
the Pyrenees, 00, 208. 

Arsenic, notice resjiecting Dr Christison’s new mode of detecting it, 321. 

. — M. Guihourt's remarks on, 317- 
Arts, notices in the, 203. 

Arctic Ltund Kxpedition, notice regarding it, 101. 

Astronomy, notices in, 38!l. 

Aurora -borealis. Prof. J ameson on the noises that sometimes accomjtany it, 1 50. 


Renoistoii do Cluitcnuncuf, !M., Iiis remarks on the changes in the law’s of 
mortality, witliin the last half century, 275. 

Biographical memoir of Henry Kithl, 1. 

I of Dr CUiristiau Smith, 209. 

Blackadder, Henry Home, Ksep, his remarks on the combustion oi alcoholic 
tluid.s, oils, &c."in lamps, 52%— observations on ilamc, 224. 

Boliiny, notii’es in, 200, 390. 

Boue, Dr A, his geological oliscrvatioii.s, 70. 

Boyle, Dr, hi.s meteorological observations made at Nmgiiil^iiswdok, 1 1 3. 
Braiide.s, Professor, his remarks on falling stars, 

Breilliaupt, Prof, his remarks on achiiiite, liyaloUerite and trachylyte, 362. 
Brongniart, M. Ad., on some fossil vegetables of xhe coal li>rination, 282. 
Bryonia all)a, analysis of its root, 323. ^ # 

Buch, Baron Von, his obscrvali<ms on the climate of the Canary Islands, 92.-. 

observations made during a visit to Madeira, 380.^ 

Bpchner, Dr, bis hyi>otliesis regarding iiia^ijctisni, 236. 

Cafeine, notice rcs]iccting, 322. 

Canary Islands, Baron V on Buch’s ob.scrvations on the climate of the, 92. 
Coi'boriate mif^iiesia, notice regsmluig its solubility, H)9. 

Caveiitou, on the chemical ])roperties ctf starch, 31 1. \ 

Celestial phenomena from July 1. tc» October 1. 1826, October 1. 

1«26, to January 1, ;j^7. . » ' 

Cements, General Treussart on the prcpai .tion of hydraiAk, 324. 

Chemistry, notice.^ in, 188, 392^ • * 1 * 

Child, Mr T. E.^aker’s account of a singularly sin^m.398. 

Christison, Dr, ^ticc re.s]iecting his new moi^ of (stecting arsenic, 321. 
Chloride of lime, remarks on its pr(*paration, 320.-— ^s antiseptic powers, .39.3. 
Ciconia ardgala. Dr Adam’s descTijition of, 327. 

Clioiia celata, Dr Grant's description of, 73. 

Cod-fishcry at Newfoundland, Mr W. Cormack’s accent of 32, 205. 
Colour, analysis of a powder so named, VO. ^ 


Comets, D^'Lehmann’s inquiries regardin|r the forjjiatl bn of ^eir tails, 24.3. 
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Coolriiig^SCi^^venleiicc of the jiressurc apparatus for, 189. 

Combustion^ alcoholic fluids, oil, ike. in lamps, Mr H. H. Blackadder*s ob- 
servatioqapn the, 52. 

Comiherce, nmkes in, 205. 

Cormack, W. E^^sq., his account of the cod, capelin, cuttle-fish and seal, as 
they occur MWfoundland, 32. 

Corallines, Proi! SfiE^eigger on the anatomy of several s|>ecies of, 220. 
CrystaK M. liobipct*8 new method of purifying, 32G. 

Cormack, Mr W. K., on the fisheries of Newfoundland and l^ubradur, 205. 

Deception occasioned by fog, 183. 

Dick, Thomas, £sq., his description of a new reflecting telescope, 41. 

Don, Mr David, his observations on Philadclphcsc and Granateac, 1 32. 
Drummond, Lieut., his remarks on the means of iacilitating the (fbservations 
of distant stations in geodeslcal opei-sitions, 1 82. 

Echidna, Dr Knox on the presence of a rudimentary sjmr in the female, 13(». 
Kiigelhart on the colouring jjriiH*iple of the blood, 312. 

English sDks and c(jll«)ns inferior in respei‘1 to durability to those of Prance 
and India, 203. 

Expedition, Arctic Land, imticx* regarding Franklin’s, 1 81. 

Falling stars. Professor llraiirles on, 124. 

I'ier^' meteors, M- Serre’s jiotice regarding. 1 14. 

Fish used in Persia lor leeiiing cattle, 197- 

Fishcries of Newfoundland and Lahmlor, Air Cormack on the, 32, 205. 
Fishes, Jievcreiul Afr Siiii ih’s account of a shower olj 180. 

Flame, Mr H. H. Blackaddor on the colour and constitution oi', 52, 224. 
P’luids in the cavities of minerals, 192. 

Fool race on (“liajiham C'jmnioii, 198. 

France*, Air Arnott’s tour in the South ofj Oti. 

!*>embi>. Air .1., his observations on tiie tempera Lure of the sea at the uiuutJt 
of the Thames, 377- 

Ciurnel, cinnaiiioiistoiie a variety of, 

Ciaylussite. notice regarding it, 192. 

(ie'cko<*s used lor catehii;g flics, 198. P 

(Tcological oliservations, D. A. lloue’s, 78- * 

(leology, observqJk.is on its nature and importance, 293. 

* — notices 393. 

Cirahiuii, Dr, his list and (ih^criptions of rare plants flowering in the Edinbiirgli 
Botanic Carden, I 7 I 9 sjjf’* 

Grant, Dr U. K., his description of a new species of isoophyte, 78. — observa- 
tions on the stricture of some calcareous stningcs, 18(i.^)ii the structure 
of some silicioiis sjumges, 341.— on the silicious spicula of two /loophytes 
195..-^ni the spoil toiieous motion of the fn'a of zoophytes, 160. 
Gum-aminoniac plant., 397- ^ 

Guibourt, AI. on arsenic, 317- 

Tlall, Captain Bsisil, his notices re.spccting u voyage of research, 351. 

Iferrings account oiy shower of, in Kiiirosshire, 187- * I 

Hills furm^djiy spvigs, 192. 

Histoire NatTNii^i^es Manimifercs, notice regarding, 196. * 
liowison, Dr AV^jKs account of the management* of the water melon and 
cucumber in tfissia, 135. ^ r* 

Hufliidity, conipdSnil forajreserving substances from, 189. 

Hyalo.siderite, a vari(^ 3 * »f chrysolite, 363. • f. 

Insects, abundant in tbcmigli^ds of Scotland, 395. — cultivation of ceriwii, 

^ ]98.-.-fbnnd in ambdy 390. ^ 

Illness, Mr George, h^ calculations of Celestial Phenomena, from .July to 
October ^28, 19f>./lfrom October to .Tanuary 1827, 387. 

Iodine, Mr l^*ner oiMits presence ^ the minmral spring of Boimiiigton, 150. 
Irish elk, Prot^sor Jfmeson’s notice rerpectine iU 109, ^ 
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Jiinic'sifm, Prolessor, his remark's on the noises that sometimes ac*c: .lipaiiV the 
aurora horealis, Iflfi. — notice resjrecting the Irish Elk, 199. 

Knox, Dr J{., his account orthe Wombat of Flanders, 104. — i^iltice ref^urding 
the i)resence of a rudimentary spur in the female cchidinsj^ 130. 

Kiihl, l-Icnry, biographical memoir oli 1. 

Load found in a meteoric stone, 391. 

Leech, C’cylon, Mr Ty tier's remarks on its bite, 375. • 

I ieguminosRs notice respecting a work of Do Candolle's on the, 201. 
liOhinsniii, Dr, bis iiujuiries regarding the formation of the tails of comets, 243- 
Lightniiig, remarks on the colours ot^ 103. 

I .ot’s wile, conjecUire regarding her conversion into salt, 305 

Madeirii, ^aroii Von Buch’s observations made during a visit to, 380. 
IMagiiesism limestones, constituents of certain, 190. 

Mognetlcal influence of the sun. Prof P. Provost’s remarks on the, 289. 
Magneti.sm in light, 391. 

— . Dr Buchner’s hypothesis refpirding, 230. 

Mantell, (iidcon. Esq., his remarks on llic geological ]i(»siti(m of the strata of 
'I’ilgate P’orest, 202. 

Marabous, i.otico regarding, 199. 

Mammoth found at Hudson’s Bay, 3ir». 

Mastodon Ibiind In Baluima. MO."). 

Meikle, Mr H., his remarks on I he theory of the air thermometer, 332. 
Meteoric stone of Bitshorg, 390.— -lead found in one, 3J)1. 

— — stones, imtice rcsjiecling their stnn lure, 180. 

Meteorological insiruinents capable of dist-losing their indications at any given 
instant, 239. 

Meteorologv, notices in, 183, 390. 

Meteors, luminous, .seen at Edinburgh, Falkirk, St Andrew’s, Bridlington, 301. 
Mildew ill barley, 198. 

Mineralogy, notices in, 191, 391. 

Mineral substances, their ellln’ts on animals, 188, 

Mirage in Persia, 185. 

Moon and its inhabitants, conjc|lures respecting the, 389. 

IM ovality, Mr Bunoiston de Chateanneui, his account of the changes under- 
gone during the kst half century, by the laws of, 27o. 

Natural Philosophy, notices in, 182. 

NeiU, P. Esq., his account of a rare lish found in Shetland Sens, 1.35. 

New Bruns wii-k. Dr Boyle’s meteorological ohser^ations made at, 113. 
Ncw'foundland, Sir Cormack\s account "of tlie lislicries of, 32. 

New Books, notices regarding, 39:k • 

Observations of distant stations in geodesical operatilftis. Lieutenant Drum- 
,mond on the nieaiis of flu'ilitating the, 182. 

Oil in the human blood, 373. ^ 

Olhers, Dr, his remarks on the transparency (»f space, 141. 

Ova of certain zigiphytes. Dr Orant on the spout .iiieous motions of the, 1.59. 

Patents sealed in Plngland, 205, 401.— granted in Scotland, 208, 103. 
Pheasants, M. CL St Hilaire, on the change of plumag|[ in 302. 

Philadelphea: and (^ranat^, Mr 1). Don’s observations 
Plants, Dr Or^um's lists and descriptions of rare ones fluwring in the Edin- 
burgh Botomo Harden, I 7 I 1 «r-.. 1 * 

Poison, heart of the frog us«l for, 198. 

Poisoning of plan*, 201. 

Plj|viai trcics, 200. 

l*revost. Prof. P., his remarks upon the niagnclical i^uence of the sun, 289* 

Quadersandstcin belongs to the green sand, 39:i 

Itail-roads, Ucv. W. Adamson’s sketches ^f our i 
Rain, roloui^d, 385. 


'V 

jtical iMueriCC of the sun, 2f 

“ \ / 

r inforimnion rofurding, 23. 
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Aattll*snaft^. tamed b.v music, 19(t. 

llJtchie, Mr If., hLs acc<miit of an air-pump witiiuiit urtifimi valves, 112. 
it oyal^SocieUy||d' Edinburgh, account of its proceeilings, 178. 

Saits, notice regV^ing their assumption of diiierent ])riiiiitive forms, 189. 
Scliweigger, Prof , cm the anatomy of Corallina opuntia, and other sjiecies, 228. 
Srisena aquila, Mr theirs account of the, 13.5. 

Serres, M. J. H., his notice regarding fiery meteors seezi during the day, 114. 
SciisitiVT tree, 2U8.* 

Shells, shower of* 107. 

Shower of fishes in Argyleshirc, 187. 

of herrings iu (.lalloway, 187. 

of Shells in Ireland, 107. 

Silica, cliemical action of diffused, 392. 

Smith, Christimi, M. D., biogra])hicaL inomoir of, 200. 

■ ■■■■■■■■ Dr Andrew, his description of the snakes of Snuthem Africa, 248. 
Snakes, Dr A. Smith's deH(;ri])tiun of those of Southern Africa, 248. 

Sodom and Goiiiorraii, conjectures regarding the ])hysical causes of tiie de- 
stru(‘tion of^ 38.5. 

Soil, uoids und salts found in, 303. 

Solid substances, cliaiiges jjroduced in their texture, 189. 

Sound, transmission of, 300. 


Space, Dr Olbers on the transparency of, 141. 

S])icula, Dr Grunt on those of two zoojdiyus from Shetland, 105. 
Spikenard, essential oil extracted fron) it, useful in rhouinutism, 308. 
Sponges, Dr Cl rail t on tlic fttructure of calcareous, 18<i. — ol’ siliceous, 341. 
Springs, hills formed by, 102. 

Steam-engine, Mr .1. White’s description of a dc'^ign for a rotatory, 288. 

St Hilaire, M. J. Cl., on lomaie ]dieiisants assuming the male plumage, 302 
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